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Agawani - Dam Inspections of ig6y 




M}6tj Exports 

Inspections by Tigkc&i Eond. 



City/Town 



Agawarn 



Dam 


ZerraDam 


Dam 


Rising Dam 


Dam 


Mawaga Dam 


Darn 


Provost Darn 


Dam 


Gogiisld Dam 


Darn 


Robinson Park Darn 


Dam 


West Springfield Tumverein 


Dam 


Di Donate Dam 


Dam 


Silver Lake Dam 
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West Springfield Fish & Game Club Dam 
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4^ ,',' /." „■ /'— // /Ay CIVIL.SANITARYAHD ELCCTPICAL F^OP'JEERINO 

-&'- -*." H_>" .M M. M / ' INVESTIGATIONS. REPORTS. PLANS MiO -> PC CfFiCATiOi 

f> ,T\v /O ?\ J~'n SUPERVISION OF CONSTRUCTION Ar,DGPLPATlON 

<lJJOl\'U CONSULTIN G ENGINEERS 



BOWERS AND PEOUOT STREETS 

HOLYOKE, MASSACHUSETTS 

TEL. JEFFERSON 3-3391 



CD Agawam 
March 17, 1969 

This letter sent to the following: 

West Springfield Fish & Game Club, 329 Garden St. , Agawam, Mass. 

Mr. S. Zerra, 223 Garden St. , Feeding Hills, Agawam, Mass. 

Mr. P. Provost, 227 Garden St. , Agawam, Mass. 

Commonwealth of Mass., Robinson State Park, North St. , Agawam, Mass. 

West Springfield Turnverein, Garden St. , Agawam, Mass. ^^ ^^ Supt ' 
Mawaga Sportsmen's Club, Adams St., Agawam, Mass. 

Reference is made to your dam in the Town of Agawam, and the fact 
that there now exists a heavy snow cover throughout Western Massa- 
chusetts. The water content of this snow cover, coupled with a warm 
spring rain could result in extremely heavy runoff conditions. Con- 
sequently, the Commissioners of Hampden County have directed that 
I advise you to be sure that the spillway facilities at your dam are 
clear of any obstruction and that you take all precautions necessary to 
protect your dam as well as persons and property downstream. 

It is. advisable that you also lower the water level of the stored water 
through use of drawdown gates, and that this lowering be done at this 
time under controlled conditions so as not to drop the water level at 
too fast a. rate wherein the embankment of the dam might be damaged 
or the rate, of discharge could cause temporary flooding downstream. 

If you have any question in connection with this matter, the under- 
signed can be reached at the above address and telephone number. 

Very truly yours, 



GHM/amd 



George H. McDonnell 
County Hydraulic Engineer 



GEORGE H. MCDONNELL 
PHILIP W.SHERIDAN 
EDWARD J BAYON 



TIGHE 

BOrSU C ON SULTIN G ENGINEERS 



CIVILIAN ITARY AND ELECTRICAL ENGINEERING 

NVESTIGATIONS, REPORTS, PLANS AND SPECIFICATIONS 

SUPERVISION OF CONSTRUCTION AND OPERATION 



Or 



BOWERS AND PEQUOT STREETS 

HOLYOKE, MASSACHUSETTS 

TEL.JEFFERSON 3-3991 



CD Agawam 
October 8, 1969 

The Honorable the Board of County Commissioners 
52 Sta te Stree t 
Springfield, Massachusetts 

Gentlemen : 

Inspections of clams situated within the Town of Agawam have 
been completed recently and. each dam within Agawam has been 
examined at least once during 1969. The following is a repor' 
on the general condition of the various dams situated within 
the Town of Agawam., 



A 



Go£^lski__Dam 

This is a very low dam and though it receives little main- 
tenance or attention, it is safe. It has a very small 
spillway and the opening to the spillway Is usually nearly 
completely blocked with stoplogs. 

The embankment is only about 3 ft. to l \ ft. in height at i' 
highest section and averages only about 2 ft. In height fo] 
the majority of its length. The embankment Is nearly 15 f J 
wide across the top. The sloping face on the pond side is 
paved with f ieldstones . 



The dam can pass flood flows over the embankment 



the right 



of small spillway. The embankment Is wide and low and is well 
compacted, at the right of the spillway. Overflowing flood 
water passes over and around the dam embankment almost entirely 
on natural ground. 

Except for the fact that the dam Impounds a sizeable pond 
containing over one million gallons of water and the drainage 
area Involved is slightly in excess of one square mile, this 
small structure would not come under County jurisdiction, 

B. Hi sing Dam 

The embankment forming this dam carries the town street known 
as Southwest Street. The embankment is wide in comparison to 
its relatively shallow height. The road paving shows no 
evidence of settlement or cracking. 



TIGHE 

&BOND CONSULTING ENGINEERS 



The slopes of the embankment are tree and brush covered. 
However, because of the great width in relationship to the 
shallow embankment height, this growth does not endanger 
the dam. 

The spillway tube inlet was found to be okay. The riprap 
paving in the bottom of the pond directly in front of * the 
inlet was found to be in good condition. The tube itself 
as well as the inlet was free of any debris or obstruction. 
The outlet end of the tube was satisfactory. Little or no 
erosion was observed in the rock paving of' the brook bed. 

Water level in storage was at the crest of the riprap inlet 
paving leading to the spillway tube . 

The toe area of the embankment was found to be dry and satis- 
factory. 

in the opinion of the undersigned, this dam is safe. 

The concrete wall on the upstream face of the earth embankment 
has failed in one location. It should be rebuilt or repaired. 
The sunken portion of the embankment behind the failed wall 
should be filled with compacted earth. 

The grate on the spillway opening was clear of any debris. 
Stoplogs in place were at normal elevation and water level in 
storage in the pond was a few inches below the crest of the 
upper stoplog* 

The top of the embankment has a fair turf cover. However, 
this cover should be improved thru fertilizing and seeding. 
Brush and vine growth on the downstream slope of the embank- 
ment should be cleared and a turf cover developed on this 
portion of the dam. 

Spillway capacity at this dam should be increased. This could 
be accomplished by the construction of a properly shaped and 
paved swale spillway. The swale could be built on natural 
ground at the right end of the (Jam. 

It is recommended that the owner be advised of the needed 
repairs and also be instructed to build the additional spill- 
way capacity within the next year. 

D. Zerra Dam 

No changes have been made at this dam since the time of the 
last inspection. The dam appears to have been abandoned by 
the owner. The embankment is in poor condition. Holes and 
eroded areas were noted and it is becoming overgrown with 
weeds and small brush. 



TIGHE 

&BOND CONSULTING ENGINEERS 

Only th^ lower stoplogs were in place in the spillway notch 
and' water level in" storage was at a low elevation. The masonry 
spillway structure is in need of repairs. 

Tf thjs dam is to remain active, then it should be properly 
maintained and the swale spillway previously recommended should 
he built on natural ground around the right end of the emoanK- 
ment . 

As existing the dam is not safe. However, the chance that 
the dam will fail is very small. Should the spillway become 
plumed with debris and heavy run-off conditions occur, 
it is quite possible that the pond elevation would rise to 
the top of the earth embankment and the storm flow would pass 
over the earth embankment. Based upon its present condition, 
this embankment could not withstand a prolonged overflow 
without formation of a gully or gullies and resulting failure 
of the embankment. 

The owner should be advised to either properly repair and maintain 
the dam or breach it and thus abandon the dam. 

E * Provo st Dam 

The concrete of the spillway is in good condition. Stoplogs 
jn the front are at the usual elevation and water level in 
storage in the pond is at the crest of the upper stoplog. 

The top of the embankment is o.k. It has a fairly good turf 
surface. The sloping side of the embankment toward the pond 
should be cleared of all brush growth and a good turf should 
be developed on this surface of the embankment. 

The downstream slope of the embankment should be cleared of 
all brush and tree' growth. A turf similar or better than tnat 
on the top of the dam should be developed on the downstream 
slope. The toe area of the dam is wet at one location and 
rather soft. This condition has been noted in the past. If 
any movement to the toe water is ever observed, the entire 
area must be weighted with a graded gravel. 

The outlet area from the twin spillway tubes was in satisfactory 
condition. 

Plies of earth reported on the embankment at the time of the 
previous inspection are still in the same location and in the 
same general condition, This stored material should be placed 
in its proper and final location. As existing, any overtopping 
of the embankment would result in the overflowing water being 
directed towards the spillway section where the dam has its 
narrowest dimension. Thus, these mounds of earth could contribute 
to the failure of the dam, 
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*BOND 



CONSULTING ENGINEERS 



The swale spillway recommended for construction in previous 
reports has not as yet been built. The wife of the owner was 
present on the day of inspection and stated that the owner has 
the construction scheduled for this fall and is now awaiting 
the arrival of earth moving equipment. 

In the opinion of the undersigned, the dam is safe under normal 
stream flow and operating conditions and provided that the 
small diameter twin spillway tubes do not become plugged. 
Should precipitation or snow melt conditions be such that ex- 
tremely heavy run-off occurs and water in storage rises to the 
top of the _ dam, the dam then will be unsafe and will fail very 
rapidly, in view of the fact that this condition could occur 
and in view of the fact that the owner of the dam has been 
advised a number of times in the past to provide adequate and 
additional storage capacity, it is recommended that if the 
additional spillway is not built within the next six months, 
the owner be given a directive to draw down the pond, breach 
the embankment and abandon the dam, 

F - West Springfield Fish and Game Club Dam 

All brush growth should be cleared from the sloping faces of 
the embankment. This applies to the pond side of the embank- 
ment as well as to the downstream side. All vine growth should 
be killed and the entire toe area of the embankment opened up, 
loamed and seeded. It is essential that a good growth of turf 
be developed over the entire embankment surface at this dam. 

All debris and logs floating on the pond in front of the spillway 
should be removed. Debris and logs In the spillway shaft should 
be cleaned out. 

At the downstream end of the spillway conduit the protective 
end wlngwalls have broken off and this area of the embankment 
Is subject to erosion. Loss of the toe of the embankment could 
occur at this location. The owners should be directed to con- 
struct proper facilities at the spillway conduit discharge end 
and to clear the embankment of all undesirable growth. Failure 
to comply with this recommendation within the next 9 months 
should result in breaching of the dam. 

G. Silver Lake Dam 



The earth embankment sections of this dam are satisfactory. 
The right section is wide in relation to its height and Is well 
maintained. It has a good sod cover. 

The left embankment section is not maintained or trimmed. It 

is covered with some brush growth but at present the brush growth 

does not endanger the dam. 



TIGHE 

&BOND CONSULTING ENGINEERS 



The concrete masonry of the overflow section proper is o.k. 
The above water training walls on each side of the spillway 
and the downstream masonry abutment walls of the old structure 
have now deteriorated to a point where repair work must be 
done or the masonry should be replaced. 

The elm tree growing at the right abutment, just back of the 
right abutment wall, should be cut down and the root structure 
killed. 

The toe area of the overflow section is o.k a On the day of 
inspection water level in storage was at the concrete crest of 

the spillway and no flashboards were on the crest. 

In the opinion of the undersigned, the dam is safe. Within 
the next twelve months, however, repair work should be done 
to masonry as recommended and the tree should be cut down. 
Failure of the owner to comply with this recommended work 
could result in the dam becoming unsafe. 

H„ Mawaga Dam 

The concrete vertical shaft spillway is in satisfactory 
condition. All of the screens on the inlet ports are partly 

blocked with debris and should be cleaned. 

The downstream face of the concrete and the stone masonry 
main overflow will be in need of repairs as weather and water 
erode and wash away the cracked areas on the downstream face 
at the right side* 

The embankment is satisfactory as to shape and top surface. 
The sloping surface on the pond side and on the dry side of 
the embankment section should be cleared of all brush growth 
and a good turf developed on both sloping surfaces. This 
turf should be maintained. The toe area is wet but about 
normal • 



of 



On the day of inspection no flashboards were on the crest ,,.. 
the main overflow spillway and -water level in storage was at 
crest el eva t ion . 



it is recommended that the owner of the dam be advised to 
remove the brush growth, to develop a turf cover on the embank- 
ment and to clean the screens in front of the norts of the 
vertical shaft spillway. 

Robin son Pa rk Bam. 

On the day of inspection the pond was empty and the drawdown 
gate was open. The spillway structure was in very good condition 

The entire structure could be examined because the pond was 
empty. The concrete shows very little evidence of any wear, 
weathering or erosion. Wing-walls and the inlet to the spillway 
conduit are in good condition. 



TIGHE 
*BOND 
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The embankment was okay* it Is well shaped and has a good 

turf cover. It Is very wide for its height. The road running 
the length of the embankment showed no evidence of cracks or 
settlement. 

The spillway conduit through the embankment was noted to be o.k. 
It was clear of any debris. At the outlet end, the concrete 
wall of the conduit and both wingwalls are still badly undermined 
as previously reported. This undermining has been caused by 
turbulence of the discharging water. Repair work should be 
done as soon as possible to prevent any major damage to the 
masonry. 



Repairs could be made very economically and 

done now. Flow of water thru the conduit c 
closing the gate. A load of a few yards of 
Into the site by a transit mix truck could 
to the bed of the stream at the outlet of t 
from the truck. The concrete so deposited 
the end wall and the wingwalls of the disch 
form work would be needed at all. Simply a 



and two laborers wl' 
under the wingwalls 
cost of the repairs 
In the near future. 



;h spades and shovels co 

and the end wall. In a 

will total less than $1 

A delay in making the 



in much more expensive repair work at a 



a"c 



easily 1 
ould be s 

concrete 
be discha 
he condui 
could be 
arge fad 

few yard 
uld work 
11 probab 
00.00 If 
repairs c 
er date. 



f they are 
topped by 

brought 
rged directly 
t by chutes 
worked under 
lities. No 
s of concrete 
the concrete 
illty the 
accomplished 
ould result 



The undermining or the masonry was first reported three years 
ago. Piepalrs should be delayed no longer,, 

In the opinion of the undersigned the dam is safe. However, if 
the recommended repairs are not made In the near future, at a 
very minimum cost much more expensive repairs will probably be 
needed In a year or two. 

Respectfully submitted, 
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McDonnell 



George.'/H 

County Hydraulic 
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East Brim field Dam and Reservoir -1.957 



iy57 Exports 
Eid specifications. 



City/Town 
City/Town 



Dam 



Name 



Name 



Water 



Water 



Brimfifild 



Holland 

East Brimfield Dam & Reservoir 
Massachusetts Coram 
U S Array Engineers 
Qumftbaug River 
Holland Pond 
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Standard Fonus30 {Hcviscd June (955) 
Prescribed by General Services 
Administration 

Ibyul.it ion 1-dl-?09.QQ 



NVITATION AND BID 
(SUPPLY CONTRACT) 



tSSUEC UY 



ADDRESS 



U» S. Army Engineer Division, New Engirmd 
-&1££S „ of EnHnftRrs *__ 



Army 



_J-50 Causevmy Street, Boston lh, Massachusetts 



J'TE ISSUEQ 



INVITATION FOR BIOS 



16 June 1958 



II.VlTATlOM NO. 

cr/n'G-19-016-58-95 



Seeled bids in tri plicate subject 10 (I) the Terms and Conditions of the Invitation for Bids, 

•2» the attached Schrd.Je, (3) Centra! Provisions (Standard Form 32.. October lgSL^edltion), which ,jrc incor- 
porated herein by reference, and (4) such other contract provisions and spec ifjealion* B a are attached or incoiporated 
by reference in the Schedule, will be received at the/obova office unijb£j£lQ_..o*clock .IL<_rn. ._£.£*$ jl_* 

ti 27 June 1Q5A ^^ Opening Room 3**d Floor 

i»ne,. j yju _ _(da!o) and at thai time publicly opr-ned^/for furnishing the supplies or 

service, described in .be arched Schedule. /ITlW rH,UEN<SK, E5HH3ES AKt> " 

r , . , . /WORCESTER COUNTIES, MASSACHUSETTS 

benerai fn/orrnaUon and imtmetwns to bidders foe ^iMJWj -nrr v^teJm un.i lj.j.,. ' : { ,.> j i.> a; t tVi* ^Jc T 
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:T?r> hereof. 



BID 



DATE 



In cor.iplir.nce will) the above, the undersigned offers and agrees, if this Hid be accepted within .calendar days 

(60 calendar days unless a different period hv inserted by the bidder) from the date of the opening, so furnish any or all 
of the items upon which price* are quoted, at the price set opposite each item, delivered at the designated point(s) 
within the time specified in the attached Schedule. 



(1) Bidder repres saw ifaot it ( t is, { > is no!. smalt business 
conocjn. For this purpose, a small business concern ;;. a concern 
that (!) is not dominant in Irs field of operation and, with lis affil- 
iates, employs fewer than &00 employees, or (2) is certified as ;■ 
small business concern Lj the SmaJI Business Administration, 
m S. i 1 « fef ' era1 Regulations, Title 13, Chapter II, Pan 103 
1 Federal Regulation 9709, *hicb conralii! 1 ■ detailed de fin I 



and related procedures.) Uidder represents that it ( } nas 

( ) has not. previously been denied a small business certi 

hy the Small Business Administration, If bidder is a regular 

., it also repicsenis that all supplies io be furnished here- 
under ( ) will, { ) -Aili noi, be manufactured or produced by .. 
small business concern 
(2) Thai he is a ( 
supplies bid u| i, 



) regular dealer in. ( ) manufacturer of, the 



pu 1 . il name Of uidoer (Type or print J 




any company or person (other than a lu^UitmTbona (idc employe 
working solely for the bidder] a ■ :ormniasion, pc-remtau- u 
urcV.ra.ee fee. cuiitinqent ji/vw. or resulting from the award oftlii 
eontrnci, an i agree* tc furnish information relating »<> (a) and (t>) 
above as refjur^ieB by the contracting officer. (For interpretation 
0/ Me ruprtxcutnttan, including the term "bona fide employee " 
s-re CUe.olFcdvrctMriUik.tJ^^^TJlJsLjU*JiaUJf>QJ . 



type of qusiness (Check appropriate box) 

□ Individual j~~J Partnership fjj Corporation 



incorporated in The STATE Of (Complete, if corporation) 



BUSINESS ADDRIXS5 OF BIDDER (Street* city, tone, 
and Stute* Type or print) 

(See Paragraph 6 of Instructions 
to Bidders) 



eee phone no. 



IGNATUPE OP PERSON AUTHORIZED TO SIGN BID 



TVPE OR PRINT SIGNER'S NAMF AND TITLE 



TERMS AND CONDITIONS OF THE INVITATION FOR BIDS 



1. PREPARATION OF BIDS.— (a) Bidders are expected to 
examine the drawings, specifications, Schedule, and all in- 
structions. Failure to do so will be at the bidder's risk. 

(ft) Each bidder shall furnish the information required 
by the bid form. The bidder shall print or type his name 
on the Schedule and each Continuation Sheet thereof on 
which he makes an entry. Erasures or" other changes must 
be initialed by the person signing the bid. Bids signed by 
an agent must be accompanied by evidence of his authority. 

(c) Unit price for each unit bid on shall be shown and 
such price shall include packing unless otherwise specified. 
A total shall be entered in the Amount column of the Sched- 
ule for each item bid on, In case of error in extension of 
price, the unit price will govern. 

(d) Alternate bids will not be considered unless author- 
ized by the Invitation, 

(e) When not otherwise specified, bidder must definitely 
state time of proposed delivery. 

(/) Time, if stated as a number of days, will include 
Sundays and holidays. 

2. SUBMISSION OF BIDS.— (a) Bids and modifications 
thereof shall be enclosed in sealed envelopes addressed to 
the issuing office, with the name and address of the bidder, 
the date and hour of opening, and the invitation number 
on the face of the envelope. Telegraphic bids will not be 
considered unless authorized by the Invitation; however, 
bids may be modified by telegraphic notice provided such 
notice is received prior to the time set for the opening of 
the bids. 

(ft) Samples of items, when required, must be submitted 
within the time specified, and unless otherwise specified by 
the Government, at no expense to the Government. If not 
destroyed by testing, samples will be returned at bidder's 
request and expense, unless otherwise specified by the 
Invitation. 

(c) In the event no bid is to be submitted, do not return 
the Invitation unless otherwise specified. However, a letter 
or post curd should be sent to the issuing office advising 
whether future Invitations for the type of supplies or 
services covered by this Invitation are desired. 

3. WITHDRAWAL OF BIDS.— Bids may be withdrawn by 
written or telegraphic notice (sec 4 below). 

4. LATE BIDS. — Bids and modifications or withdrawals 
thereof received after the time set for opening will not 
be considered, unless they are received before the award is 
made, and it is determined by the Government that failure 
to arrive on time was due solely to delay in the mails for 
which the bidder was not responsible. 

5. GOVERNMENT-FURNISHED PROPERTY.— No material, 
labor, or facilities will be furnished by the Government 
unless otherwise provided for in the Invitation. 

6. LABOR INFORMATION,— Attention is invited to the 
possibility that wage determinations may have been made 
under the Walsh-Healey Public Contracts Act providing 
minimum wages for employees engaged in the manufacture 
for sale to the Government of the supplies covered by this 
Invitation for Bids. Information in this connection, as 
well as general information as to the requirements of the 

Hcvorao of Htaniluril Forms 30 and lY.i 
June 19(6 Edition 



Act concerning overtime payment, child labor, safety and 
health provisions, etc, may be obtained from the Wage and 
Hour and Public Contracts Divisions, Department of 
Labor, Washington 25, D, C, Requests for information 
should state the Invitation number, the issuing agency and 
the supplies covered. 

7. DISCOUNTS. — (a) Prompt-payment discounts will be 
included in the evaluation of bids, provided the period of 
the offered discount 13 sufficient to permit payment within 
such period in the regular course of business under the 
delivery, inspection, and payment provisions of the Invi- 
tation and Bid. 

(ft) In connection with any discount offered, time will 
be computed from date of delivery of the supplies to carrier 
when delivery and acceptance are at point of origin, or 
from date of delivery at destination or port of embarkation 
when delivery and acceptance are at either of those points, 
or from date correct invoice or voucher (properly certified 
by the Contractor) is received in the office specified by the 
Government if the latter date is later than the date of 
delivery. Payment is deemed to be made, for the purpose 
of earning the discount, on the date of mailing of the 
Government check. 

8. AWARD OF CONTRACT.— (a) The contract will be 
awarded to that responsible bidder whose bid, conforming 
to the Invitation for Bids, will be most advantageous fo the 
Government, price and other factors considered. 

(ft) The Government reserves the right to reject any or 
all bids and to waive informalities and minor irregularities 
in bids received. 

(c) The Government may accept any item or group of 
items of any bid, unless the bidder qualifies his bid by spe- 
cific limitations. UNLESS OTHERWISE PROVIDED IN 
THE SCHEDULE, BIDS MAY BE SUBMITTED FOR 
ANY QUANTITIES LESS THAN THOSE SPECIFIED; 
AND THE GOVERNMENT RESERVES THE RIGHT 
TO MAKE AN AWARD ON ANY ITEM FOR A QUAN- 
TITY LESS THAN THE QUANTITY BID UPON AT 
THE UNIT PRICES OFFERED UNLESS THE BIDDER 
SPECIFIES OTHERWISE IN HIS BID. 

(rf) A written award mailed (or otherwise furnished) 
to the successful bidder within the time for acceptance 
specified' in the bid results in a binding contract without 
further action by either party, 

9. SELLER'S INVOICES.— Invoices shall be prepared and 
submitted in quadruplicate unless otherwise specified. In- 
voices shall contain the following information: Contract 
and order number (if any), item numbers, description of 
supplies or services, sizes, quantities, unit prices, and ex- 
tended totals. Bill of lading number and weight of ship- 
ment will be shown for shipments made on Government 
bills of lading. The following certificate, signed by the 
Contractor or his authorized representative, will be shown 
on the original of the invoice: 

"I certify that the above bill is correct and just and that 
payment therefor has not been received." 

When the invoice is signed in the name of a company or 
corporation, the name of the person signing and the 
capacity in which he signs must appear. For example: 
"John Doe Company, by John Smith, Secretary," 
"Treasurer," or as the case may be. 

U. S. GOVERNMENT PAINTING OFFICE I9SS-Q- 383349 



Sr-irwJ". -d Fottn ;l 

PreairiUtS l'T Orneiil Srfviw-p* 

Adrrunijtr,in.-.rv, Nov, 19-iVEduion 



SCHEDULE 

(SUPPLY CONTRACT} 



[p'OE 

NO. 

I 



REQUISITION NUMBER OR OTHER PURCHASE AUfHOnnr 

I.R* KO* 96 TA"9lL^ 



NVMBEtftQF 
PAGES OK 
SCHEDULE 



ACCOUNTING ANSI APPiiOHJilATION OAT A 



INVITATIO 'I MO. 

___CITO*,G-12-Qi6 r 53-25 



96X3122 Construct ion General, Eest Brirafield Dam & Reservoir 
CC« 01.23 

This procurement is authorized by 10 U. S. C. 230li» 



1 he ?uppf;« or servicer ^> b-- fmrishwl, th'." specifications, the discounts, tiv; tblW and placr of Jdiwry, and any other opcci r • 
terras and conditions ipplknhle to tlic Invitation far Bids, are w?r forth below. 



DISCOUNTS WILL RE ALLOWED DV BIDOSR f OR PROMPT PAYMENT AS rO'-LOWg; 

, — — -PERCENT. 10 CALENDAR DAYS; PERCENT. 20CALEMOAC? OAYS: 



_ PERCENT. 30 CALENDAR DAYS. 



ITEM 

NO. 



1. 



SUPPLIES OR SERVICES 



2. 



TITLE EVIDENCE FOR LAND IN THE VICINITY 
OF EAST BRIITIELD DAM AND RESERVOIR 
PROJECT, COUNTIES OF HAIOFDEIT AND 
WORCESTER, MASSACHUSETTS, covering the 
land outlined in red crayon on Braving 
No. NED- PA 1363 a nd in accordance v/ith 
attached SPECIFICATIONS entitled, 
"Specifications for Furnishing and 
Delivering Certificates of Title". 

Preliminary Certificates of Title 
carrying liability per nv/nershipo up 
to and including O3 f 000# (See 
SPECIFICATIONS SECTION II, Detailed 
Specifications, paragraph 3l).#) 




Estimated 
100 



Continuations (intermediate, Final and/ 
or Post Final) of Certificates of Title i 
prepared under Item Ho, 1 

TOTAL ITEMS 1 and 2 



The attention of all bidders is dirjected to] 
entitled INSTRUCTIONS TO BIDDERS, Articl 
and to SECTION I g GENFRAL SPECIFICATIONS 
entitled AREA AND QUATCTIHES, 



RECEIPT IS HEREBY ACKNCTVIEDGED OF 

ADDENDA NOS * 

Bidder 1 Enter I!ob . or v/ordi "None"' 



100 



Page"! 



UNIT 



Cert. 



Cert. 



the g leet 
e ku "Kejthcd of Award" 



Art£ 



UNIT 
PRICE 



0T0T 



AMOUNT 



NAMtOKBluDEH 



Standard Form 11 

Now. I9^> Edition 



TITLE EVIDENCE INVITATION NO* CIVEHG- 19-016- 56-95 

HAUPDHT Al'TD WORCESTER COOffTXBS 

MASSACHUSETTS 

E'STRUCTIOFS TO BIDDERS 



la SUBMTS SICi' OP BIDS* a* Bids, if submitted in person or by messenger^ 
shall be "delivered to"the~E"id Receiving Desk (so identified) tth Floor,, 
Procurement Branch, U. S„ Amy Engineer Division., New Engl 933d, Corps of 
Engineers, 150 Causeway Street, Boston llj., Massachusetts, prior to the time 
fixed for opening of bids* (Bidders who ettend the bid opening may deliver 
bids directly to the Contracting Officer in the Bid Opening Room.) 

bo Bids will be publicly opened at the appointed time in the Bid 
Opening Room, 3rd Floor of this off ice a 

c« In the event that a metering device is used in stamping an 
envelope placed in the mail there shall be noted on said envelope the following? 
"POSTMASTER PLEASE CAiTCEL". The time as s ho rn by the Post Office canc el lation 
will be the only evidence cons id ered a s to t he hour an d date of posting - ' 

2. BIDDERS* QUALIFICATIONS Award --/ill not be m&B to any bidder v.ho 

is not acoepbable to the Attorney General of the United States for performance 
of work of the type covered by this Invitation (See paragraph 1 of Section 
II 5 Detailed Specifications?) In the ©ventthat a n app arent low bidder under 
t ' le Inv3 -"fcation for Bids ia not c7u*aTiIT ed~"to issue ce rtificates of title in the 
state ' in whi ch land is 'l ocr'-ced, a maximum period of 1 5 days„ if t ime "permit c~ 
m ay b e " r-TTr we d at the dis cFe tion "o f the^'Contractin p; Officer for the bidder to 
b e c erne au alifiedp I n the "event "su ch b idder is unable to become qualified; 
his bidT dll be conside red to be unr esponsi ve to the Invitati on for liids and 
a ward w i 1 l^b e_ m ade to the n ext lowest "a cc eptable bidd er* As time is of the 
essence^, the ability of bidders to comply with the delivery requirements set 
forth in the attached specifications will be a decisive factor in making 
awards j i..e*., award will not be made to any bidder who is not in a position 
to fully meet such delivery requirements 

3. ADD ITIONA L LL'.BIT/iTy Attention of all Prospective bidders is 
invited to SPECIFICATIONS, SECTION I a Paragraph 6 3 n lETH0D OF PAYI.'ENT" . 
This paragraph specifically sets forth a predetermined fixed rate of payment 
which shall apply for additional liability,* 

ll« METHO D OF AWARD ♦ Award will be mad© to the lowest responsible 
bidder for the total of items 1 and 2 3 Bids shall be based upon furnishing 
title evidence for all items and complying with all requirements of the 
specifications • Bids based upon furnishing title evidence other than in 
strict accordance with the items as outlined in the Invitation will be 
considered to be unresponsive and will not be considered for award. (For 
example fl bids based on a rate schedule furnished by the bidder in lieu of 
quoting prices under the items set forth in the Invitation will be rejected 
as unresponsive B ) 



5o BID BTrO PLitYTIOF o Bids must set forth full accurate and complete 
in foliation as required ~by this Invitation for Bids (including attachments) 
The penalty for iraking false statements in bids is prescribed in 16 U.S#Ct 
1001. 

6« AGENTS j Bids signed "by an agent irust be made in the name of the 
Principal and must be accompanied by evidence of said agent r s authority 
to act on behalf of his principals 



'• ' ■' .. 



TITLE EVIDENCE 

HAIPDEJT AKD WORCESTER COUNTIES 

MASSACHUSETTS 



rnviTATioH ro. crraG- 19-016-58-95 



TABLE OF CONTOTS 

The sheets and sections comprising the complete Invitation for Bids are 
as follows S 

Invitation and Bid (Supply Contract) Standard Form 30 

Schedule (Supply Contract) Standard Form Jl 

Instructions to Bidders* 

Table of Contents 

Specifications for Furnishing and Delivering Certificates 
of Title. 

General Provisions (Supply Contra ot) Standard Form ^>2 t 
October 1957 Edition** 

Supplement to General Provisions (X-lJf) 

Addenda, as nay be issued prior to the opening of bids* 



*H\'SIPUCTIQFS TO BIDDERS are for bidding inf ormation 
only and v.dlT not form "a part of any resultant contract^ 



Invitation Noo CHENG- 19-016-58-95 



SPECIFICATIONS 
for 



Furnishing and Delivering Certificates of Title for Land 
Aonuisition in Conneation with East Brimfield Dam and Reservoir Project, 
HAIIPDEEr AND WORCESTER COUNTIES, MASSACHUSETTS. 



SECTION 1 
GENERAL SPECIFICATIONS 



.." . 1. TJORK TO BE DCKEs . \ ; 

Certificates of title meeting the requirements in these 
specifications shall be prepared, ' executed, and delivered in triplicate 
as ordered by an authorized representative of the Government, to Real 
Estate Division, New England Division, Ccrps of Engineers, 150 Causeway 
Street, Boston l!|, Massachusetts for approximately one hundred (100) 
tracts of land (ownership) in HAMPDEN AND WORCESTER COUNTIES, MASSACHUSETTS 

2o AREA ADD QUANTITIES 1 

It is understood that the area of the project is subject to 
change or correction by reason of deletions from or additions to lands 
in the project and the Contracting Officer may reduce or increase the 
total number of certificates of title to be ordered and delivered* 
The Government does not guarantee that the Quantities set forth in the 
schedule will be ordered. or that they will not be exceeded, and' the 
Government shall not be obligated to order any tfiinimum quantity or 
restricted to any maximum quantity under any item. No additional pay- 
ments over and abovqthe contract unit prices, will be made to the 
Contractor because of .variations' between the estimated quantities and 
quantities actually ordered by -the Government. It is the intent of 
the Government to procure hereunder all title evidence for the land 
outlined in red on the dRBWing, and/or drawings herein mentioned during 
the period covered by means of/ certificates of title. However, the 
Government specifically reserves the 'right to procure title evidence 
frcm other sources, in lieu. of certificates of title, in any or all 
cases 'where such procedure is determined by the Contracting Officer 
to be more advantageous to the Government. 
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3» DELIVERY t 

Certificates of title shall be completed and actually delivered 
to the party designated in the order. Deliveries shall be made in the 
order requested and at the rate of not less than 8 oertificates of title 
per week during the first six months the contract is in force and there- 
after at the rate of not less than 12 per week, provided orders for not 
less than that number are received weekly. The first delivery shall be 
made within 10 days from the date of the first order* 

i+» OWNERSHIP* 

One certificate of title will be ordered for each contiguous 
area of land in identioal ownership, and land will be deemed contiguous 
even though portions thereo'f are separated by roads, railroad rights of 
woy, streams, county lines, etc. Unless otherwise specified in the order, 
the certificate of title shall cover the' entire ownership of the tract, 
and if oerta?n estates or subsurface interests are vested in others than 
the owner or owners of the surface, the certificate of title shall cover 
such outstanding estates or interests • 

5* MINOR MODIFICATIONS t 
- 

The Contracting Officer or his duly authorized representative 
reserves the right to hiake such minor changes in the work to be done 
under the specifications as in his judgment may be neoessary or ex- 
pedient to carry out the intent of the contraot, provided that the cost 
to the contractor of doing the work shall not be increased thereby* No 
increase in the contract price will be paid the contractor for such 
minor modifications* 

6« LETHOD OP PAYIiENTs 

a. Payment to the Contractor for acceptable preliminary 
certificates and for continuations of certificates of titles actually 
ordered will be made at the unit prioes established in the Sohedule 
Payment for additional liability (over >3,000.00), wherever specifically or- 
dered shall be made at the rate of &3*00 per thousand dollars of such 
additional liability ;•_ 

b* Separate invoices on Standard Form 1035, setting forth 
tract numbers and names of landowners will be attached to TOuchere* 
Standard Form 103U nrupt be .properly certified and submitted monthly 
in duplicate for preliminary certificates of title and continuation 
certificates delivered and aocepted during the preceding month. The 
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invoices or Standard Form 1035* vhen used, znust itemise the charges 
for preliminary certificates of title, for continuations, and the 
proper premiums for additional liability as ordered. 

Co The voucher s Standard Form lOjii, or the original of each 
invoice must bear the following certificate sicned by the contractor: 
T I certify that the above amount is correct and just and that payment 
therefor has not been received 0" 

7. PP.IHARY PEPJOD OF CONTRACT AND EXTENSIONS J 

a. The proposed agreement of Which these specifications t?ill 
form a part shall be in full force rnd effect from the date of award 
by the Contracting Officer up to and including JO June 1958; but 
unless previously terminated, may at the election of the Contracting 
Officer or his duly authorized representative be extended from year 
to year until JO June I96? by notice of such election in v;riting 
to the Contractor at any time before the expiration of the current 
period© 

b« The period of contract and extensions thereof shall mean the 
period in r:hich the Government mB.y order title evidence,, £nd the title 
evidence ordered by the Government within the contract period or ex- 
tensions thereof shall bo furnished by the Contractor under this con- 
tract even though delivery will necessarily take place beyond the 
contract period or extensions thereof c 

8. ORDERS? 

Title evidence to be furnished under this contract shall be 
delivered ivhen ordered by the Contracting Officer or his duly authorized 
representative on a form similar to ESQ Form 1011-R, entitled "ORDER 
FOR TITLE EVIDENCE." 
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* ■ : SECTION II 

DETAILED SPECIFICATIONS 

1« The oontractor represents and it is a oondition of any ;■■■ 
obligation of the Government to the contractor, that the corporation 
■which is to issue certificates of title hereunder is authorized and . 
qualified to issue certificates of title in the state where the land.. 
is located, and if the contractor is an attorney or abstracter ( that . . 
the certificates of title to be furnished hereunder are certificates 
of title is cued by a corporation authorized and qualified to issue 
certificates of title in the state where the land is situated, in 
.-which, case the bid must be accompanied by a written commitment of such 
corporction to issue the certificates of title ordered hereunder. 

. . 2, Certificates of title v/ill be b^sed on a thorough search of 
, all records affecting the title to the land and be unqualified as to 
the period of search unless otherwise specified. 

3. a a The certificate of title must disclose the name of each 
person and address as disclosed by the public records in whom title 
is vested of record, Where subsurface estates or interests in the - 
property to be acquired are owned by persons other than the owners of 
the. fee title, the present record ownership of eaoh such outstanding 
estate or interest and all pertinent dnts of record relating thereto 

* shall be shown in the certificate of title unless otherwise specified 

. • in the order. 

b. The preliminary certificate of title shall contain a 
statement of the names and addresses as disolosed by the publio records 
of persons having any liens on or rights or interests in the property 
desoribed in Schedule "A" of the certificate in order that they may be 
•w; Joined as parties def endent in a condeimation proceeding, if necessary. 

k* E ach certificate of title shall be executed and submitted in 
triplicate on legal size- paper when practicable. The certificates 
shall conform substantially to the fevo (2) page form attached hereto 
marked ESQ Form 903-R* except that final .cert if icotes of title for 
. ■ easements, showing title vested in. the United States shall conform sub- 
stantially to the two page form attached hereto marked HTG Form 1017-Ra 

5« Each certificate- of title. must certify to a thorough search 
of the title to the property described in Schedule "A", must contain 
a statement certifying or guaranteeing its contents and aoouraoyj and 
must show the ownership and tsondition Of the title to the property and 
such additional information' as may be deemed necessary by the contract- 
ing officer to reflect the" true status of the title of the present 
record owner or owners. - ; .- . ■• . 

6» The description of the captioned lend shall be set forth in 
Schedule "A" and shall be immediately follcrved by a reference to the 
source of title of the present owner o 
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7© Schedule fl B" must disclose all essential information on matters 
affecting the title which are set up in the Schedule as exceptions or 
objections to the title. Schedule ,r B" shall not set forth exceptions 
or objootions in general terms or by reference to deeds, instruments, 
plans, proceedings or other matters of record, without including' copies 
pr a sufficient abstract or digest of the provisions of the instru- . 
ments or the proceedings or other matters of record creating or' 'imposing 
the rights, interests or encumbrances mentioned in Schedule "B", to 
enable an attorney examining the certificate to determine the nature 
and extent of such matters, and their effect on the validity of the title 
to the land described in Schedule "A"» 

8« &« If Schedule "B" contains any exceptions or objections', -with 
respect to liens of taxes, assessments or bonds of a special improve** 
ment district, such exceptions or objections should be followed by 
references to the statutes pursuant to which the special improvement • 
district was organized, its taxes and assessments levied and its bonds 
issued and any other facta necessary to enable an attorney examining 
the certificate to determine the nature and extent of the lien, if any, 
created by such taxes, assessments or bonds, on the land described in 
Sohedule "A". 

bo The preliminary certificate of title must have attaohed 
thereto a plat or plan sufficient to enable the examining attorney 
to identify the land depicted en the plat or plan with the land described 
in the caption* Rights-of-way on or over the land being acquired must 
be shewn and successive diminishing tracts decreasing a larger captioned 
area will be clearly delineated on the plat or plan e 

9* TJhen certificates of title show title in a record owner who 
is deceased, they must state or be aocompanied by a letter stating 
whether a judicial proceeding, affidavits of heirship, or other form 
"of prcof will be acceptable to the title company as the basis for the 
issuance of a certificate showing title vested in the persons shewn 
by suoh evidence to be the heirs of the deceased* 

10a If the certificate of title shows record title in a state, 
county, municipality, or other subdivision of a state, or in corporation, 
gr in a church, or other religious, educational, or charitable insti- 
tution or organization, or in a person or per sens acting in a fiduciary 
or similar oapacity, without authority. to convey the property in the 
absence of specific. authorization, the certificate of title shall dis- 
close the incapacity or limitation on the authority of such record 
owner to convey the property and shall specify what action is necessary 
to enable such record cvaer to rca'ke a valid conveyance to the United 
States and what proof thereof will be required by the title company 
before issuing a final certificate o^ title showing valid title vested 
in the United States* 
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11 • Certificates of title oor.taining any exception or objection 
with respect to rights or possible rights under the Soldiers' and 
Sailors 1 Civil Relief Aot of 1918 (LO Stat. C.20) es extended by 
Section h of the Joint Resolution ep proved August 27, 19i]-0# and by 
the provisions of ' Section 13 of the Selective Training and Service 
Act of I9I4.O, or to rights under the Soldiers 1 end Sailors 1 Civil Relief 
Act of I9I4O (5I4. Stat 1178) and the Soldiers 1 and Sailors* Civil Relief 
Act Amendments of 19i*2 (Public Lav; 732 H e R. 7I6I4.), or any amendments 
thereto must; . 

a» Name each person who may have such rights, and give 
address of any such person if shown in the proceeding affeoting 3uoh 
right? 

b« Contain or be accompanied by a statement of the company 
issuing the certificate, shov/ing the nature and extent of the interest 
in the land of each suoh person, and 

o. If any such person has an aotuel interest in the land 
contain or be accompanied by a transcript of the proceeding giving 
rise to suoh rights and disclose the action, if any, taken in the pro-* 
ceeding to comply with the requirements of said Acts. 

12. The company issuing the certificates of title to be furnished 
pursuant to the terns of these specifications agrees to pass upon the 
sufficiency of curative rrfiterial obtained by representatives of the 
United States to eliminate objections disolosed in Schedule "B" cf 
the preliminary certificates of title issued hereunder and, vihen suoh 
ourative material is acceptable* to eliminate objections covered thereby 
and omit such objections from the final certificates to be issued by it. 
The company also agrees to pa^s upon the proposed deed of the property 
to the United States and the sufficiency of the deed to vest in the 
United States valid title to the property described in Schedule "A" of 
the preliminary certificate* For these purposes the company shall 
designate a local representative authorised by it to pass upon the form 
a sufficiency of such curative Material, to v/aive objections in the 
preliminary certificates and to approve the proposed deed to the United 
States o 

13o Each certificate of title shall contain a reoital under an 
item designated "Taxes", reading as follows j 

ALL TAXES INCLUDING AilY SPECIAL ASSESSMENTS AGAINST TliE 

FOREGOING 1£®V S UP TO AND INCLUDING HIE YEAR _, 

HAVE TEW PAID, EXCEPT AS FALLOWS j 



( An itemi zed s tatemen t of all t axes and assessments 
constituting liens shall be inserted) 
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Ik* The certificates to title shelX limit the. liability of the 
title company to a sura equal to 50% of the monetary consideration to 
be paid by the United States, and in ocise of land being acquired by 
donation or exchange, to a sum equal to 5G/°. of. the value of the land 
as determined by the United States, except, as to acquisition involving 
a monetary consideration to be paid by the United States of more than 
§50,O00.OC, the limitation of liability of the issuing title company 
under the certificate of title shall be limited to 50 percent of the 
first O50,000 a 00 and 25 percent of that portion of the consideration in 
excess of the first l5D f 00OoQ0, . 

15 a Upon order of the contracting officer or his duly authorized 
representative, the examination of the title to land for whioh a pre- 
liminary certificate has already reen. issued will be extended and en 
intermediate certificate of title will be issued. When conveyance to 
the United States is perfected, the examination of the title will be 
extended through the time of recordation of the deed to the United 
States and a final certificate will be issued showing a valid title 
in the United States, free and dear of all liens, encumbrances and 
defects v;hioh have not been specifically waived by the United States* 
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CERTIFICATE OF TITLE 



(Name of Title Company)" 



(Address) 

T0 ( m and) the UNITED STATES OF AMERICA i 

^ ne _____ • a Corporation organized 

and existing under the l&vtB of the State of ^ , with its 

principal offioe in the City of State of 



hereby certified that it has made a thorough searoh of the title to the 
property described in SCHEDULE "A n hereof, beginning with the day 

of 19 , end that the title to said property was in- 

defeasibly vested of record in as of the 



day of 19 f re e and clear of all 



encumbrances, defects, interests ar_ all other matters whatsoever, either 
of record or otherafflre known to the Corporation, impairing or adversely 
affecting the title to said property, except as shown in SCHEDULE "3" 
hereof • 

The maximum liability of the undersigned under this certificate is 
limited to the sum of 

In consideration of the premium paid, this certificate is issued for 
the use and benefit of (Baid _________ and) the UHI1ED STATES OF 

AMERICA (and each of them). 

IN YTITUESS -WHEREOF, said Corporation has caused these presents to be 
signed in its name and behalf, sealed with its oorporate seal, and de- 
livered by its proper officers thereunto duly authorized, as of the date 
last above mentioned • 
Attests 



Name of Corporation 



(Title of Attesting Officer) "^i 



(Title of Exeouting Officer) 
WQ Form 903-R _ * / 



SCHEDULE "A" 
The property covered by this certificate is accurately and fully 
described as follows J 



SCHEDULE "B tf 

The property described in SCHEDULE "A* 1 hereof is free and clear 
from all interests, encumbrances, and defects of title and all other 
matters whatsoever of record, or which though not of record, are known 
to this Corporation to exist impairing or adversely affecting the title 
to said property, except the follordngj 

1. All taxes, including any special assessments against the fore- 
going land, up to and including the year , have been paid, 

except as follows! 



( An itemized statement of all taxes ^nd_a ssessmentB constituting liens 
shall be inserted*) 



FIHAL CERTIFICATE OF TITLE 
FOR EASE-£1 T T3 
Name of Title Company 
Address 
TO and the U1TITED STATES OF AMERICA! 

The _«__ i A Corporation organized and 

existing under the laws of the State of with its 

principal office in the City of hereby certifies 

that it has made a thorough search of the title to the property described 
in SCHEDULE "A n hereof, and that valid title to a perpetual easement for 

in said property was indefeasibly vested 

of record in the TOUTED STATES OF AIEHICA as of , free and 

clear of all encumbrance s, defects, interests, and e.ll other matters 
whatsoever^ either of record or otherwise known to the corporation impair- 
ing or adversely affecting the title to said property, except as shown 
in SCHEDULE T, B" hereof 

Uaxidium liability of the undersigned under this certificate is 
limited to the sum of $ e 

In consideration of the premium paid, this certificate is issued 

for the use and benefit of (said nnd) the UNITED STATES 

OF AMERICA, (and each of them) o 

IN" WITNESS HEREOF, saH Corporation has caused these presents to 
be signed in its name and behalf, sealed with its corporate seal, and 
delivered by its proper officers thereunto duly authorized, as of the 
date last above mentionedo 

Attest! (Ifeme of Corporation) 

By: 

""(Title of Attesting Of floor) (Title of Executing Officer) 
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ITAI'E OF TITLE COMPAMY 
SCHEDULE "A" 
The property covered by this certificate is accurately and fully 
desoribed as follows s 



The aforesaid easement is more particularly described in a deed 

dated from to the United States, 

of record in Volume $ page j of the records of 

aforesaid county* 

NAME OF TITLE COMPAMY 
SCHEDULE ,r B" 
The easement in or over the property desoribed in SCHEDULE "A" 
hereof is free and clear from all interests, encumbrances, and defeats 
ot title and all other matters whatsoever of record, or which, though 
not of record, are known to this Corporation to exist impairing or 
adversely affecting the title of said property, except as following? 



SUPPLEMENT TO OEHERAL PROVISIONS (SUPPLY CONTRACT) S. F. FORM 33. OC10BER 1957 SDITIQH 



I. Clause 11 Default - The following subpara- 
graph (g) is added: 



(~) Tho Government will take no 4 it ion 
pursuant to this clause, ro terminate the rirht of 
tho Contrrctor tc proceed where the failure of tho 
Contractor to rafeo delivery of the gu pollen or to 
perform the services within the time specified 
"Isevshoro in this con* reset is due solely to tho 
operation of the priorities and Allocations syste&j 
and is not otherwise cnuned by tho fault or negligence 
cf the Contractor, It La nr.-V-r stood and agreed that 
fiiich delays will he considered r.s due to an eat of 
t'r,<- "iovrr -■■.t, '■•'., '-••. '■•'', will '• • er.eiisal)lfl 
within the meaning of subparngrnph (b) of this 
clrusp, end the Contractor will not be llnl'le for 
any excess coats or enmngee occasioned thereby, 

II. The following olauooa are added; 

22, RSNESGTIATIOH* 

(a) To the extent reauired by law, this 
contract is subject to the Renegotiation Act of 1951 
(P.L. 9i 9M Cone., 65 Stat. 7) as amended (P.L. l6k, 
63d Cong., 68 Stat. 1116; P.L. 216, SUth Cong., 69 
Stat. i|l4.7) a and to any subsequent act of Congress 
providing for the renegotiation of contractu. Nothing 
contained in this clause shall impose any renegotia- 
tion obligation with respect to this contract or any 
subcontract hereunder whioh is not Imposed by an aot 
of Congress heretofore or hereafter enacted. Subjeot 
to tho foregoing this contract shall be deemed to 
contain all the provisions required by Section 10l) 

of tho Renegotiation Act of 1951 » and by any such 
other act, without subsequent contract amendment 
specifically incorporating suoh provisions. 

(b) The Contractor agrees to insert tho 
provisions of this clause, including this paragraph 
(b), in all subcontracts, as that tern: is defined 
in section 103g of the Renegotiation Act of 1951 or 
any subsequent act of Congress providing for the 
renegotiation of contracts. 

23. TERMINATION FOR CONVENIENCE OF THE G0VEHHW3ST. 

/The provisions of this clause shall be 
applic»\blo~only if the amount of this contract is 
in excess of $1 ,00CV7 

(a) The performance of work under this 
contract nay bo terminated by the Government in ac- 
cordance with this clause in whole, or from time to 
time in part, whenever the Contracting Officer 
shall determine such termination is in the best in- 
terests of the Government, Any such termination 
shall be effected by delivery to the Contractor of 
n Notice of Termination specifying the extent to 
which performance or work under the contract la 
terminated, and the date upon which such termina- 
tion becomes effective. 

(b) After receipt of a Notice of Term- 
ination, and except as otherwise directed by the 
Contracting Officer, the Contractor shall (1) stop 
work under tho contract on the date end to the ex- 
tent spocified in the Notice of Termination; (2) 
place no further orders or subcontracts for mate- 
rlalj services, or facilities except as may be 
necessary for completion of suoh portion of the 
work under the contract as is not terminated! (3) 
terminate all orders and aubcontraots to the ex- 
tent that they relate to the performance of work 
terminated by tho Notice of Termination; (li) as- 
sign to the Government, in the manner, at the times, 



and to the extent directed by the Contracting Offi- 
cer, all of the right, title, and interest of the 
Contractor under the orders and subcontracts so 
terminated, in which case tho Government shall have 
the right, in its discretion, to settle or pay any 
or all olairss arising out of the termination of 
suoh orders and flubeontractsj (5) settle all out- 
standing liabilities and all claims arising out or 
such termination of orders and subcontracts, with 
the approval or ratification of the Contracting 
Officer, to the extent he may require, which ap- 
proval or ratification shall be final for all the 
purposes of this clause, (6) transfer title and 
deliver to the Government, in the manner, at the 
times, and to the extent, if any, directed by the 
Contracting Officer, (i) tho fabricated or unfab- 
rioated parts, work in process, completed work, 
supplies, and other material produced as a part 
of, or acquired in connection with tho perform- 
ance of, the work terminated by tho Notice of Term- 
ination, and (ii) the completed or partially com- 
pleted plans, drawings, information, and other pro- 
perty which, if the contract had been completed, 
would havo been required to bsfurniohed to tho 
Government; (7) use its beet efforts to sell, in 
the manner, at the timer, to the extent, and at 
tho price or prices directed or authorized by the 
Contracting Officer, any property of the typos re- 
ferred to in provision (6) of this paragraph, pro- * 
vided, however , that the Contractor (i) shall not 
be reauired to extend credit to any purchaser, and 
(li) may acquire any sucn property under the con- 
ditions proscribed by and at a price or prices ap- 
proved by the Contracting Officer; and provided 
further that the proceed* of any such transfer or 
disposition shall be applied in reduction of any 
payments to be made by the Government to tho Con- 
tractor under this contract or shall otherwise be 
credited to the price or cost of the -work covered 
by this contract or paid in such other manner as 
the Contracting Officer may direct; (8) complete 
performance of auoh part of the work es shall net 
have been terminated by tho Notice of Termination; 
and (9) take such action as may be necessary, or 
as the Contracting Officer nay direct, for tho 
protection and preservation of the property re- 
lated to this contract whioh is in the possession 
of the Contractor and in which the Government has 
or may acquire an interest. At any time after ex- 
piration of the plant clearance period, as defined 
in Section VIII, Armed Services Procurement Regu- 
lations, as it may be amended from time to time, 
the Contractor may submit to the Contracting Offi- 
cer a list, certified as to quantity and auality, 
of any or all items of termination. Inventory not 
previously disposed of, exclusive of items the 
disposition of which has been directed or author- 
ised by the Contracting Officer, and may request 
the Government to remove suoh items or enter into 
a storage agreement covering them. Hot later than 
fifteen (15) days thereafter, the Government will 
aocept title to suoh items and remove them or en- 
ter into a storage agreement covering the same, 
provided that the list submitted shall be subject 
to verification by the Contracting Officer upon 
removal of the items, or if the items are stored, 
■within forty-five (1j5) days from the date of sub- 
mission of tho list, and any necessary adjustment 
to correct the Hat as submitted shall be made 
prior to final settlement* 

(o) After receipt of a Notice of Term- 
ination, the Contractor shall submit to tho Con- 
tracting Officer its termination olaim, in tho 
form and with the certification prescribed by the 
Contracting Officer. Such claim shall bo submit- 
ted promptly but in no event later than two yeara 
from the effective date of termination, unless ono 



Ji-lh 



C Jj29 



or more extensions In writing are granted by tho 
Contracting Officer, upon request of tha Contract- 
or r*do in writing within auch two-year period or 
authorised extension thereof* However, if tha 
Contracting Officer determines that tho facta jus- 
tify auoh action, ha may receive and act upon any 
■uoh termination claim at any time aftor such two- 
yaar period or any extension thereof. Upon fail- 
ure of tho Contractor to submit its termination 
claim within tha tine allowed, the Contracting 
Officer may determine, on the baais of informa- 
tion available to him, tha amount, if any, due to 
the Contractor by reason of tha termination and 
shall thereupon pay to tha Contractor tho amount 
80 determined. 

(d) Subject to tha provisions of para- 
graph (o), the Contractor and the Contracting Off- 
icer may agree upon tha whole or any part oT the 
amount or amounts to be paid to tha Contractor by 
reasons of tha total or partial termination of 
work pursuant to this olause, which amount or 
amounts may include a reasonable allowance for 
profit on work done. The contract shall bo amended 
accordingly, and the Contractor eliall be paid the 
agreed amount* Nothing in paragraph (ej of thia 
clause, prescribing tha amount to be paid to tho 
Contractor in the event of failure of the Contract- 
or and tho Contracting Off ioar to agrae upon tha 
whole amount to be paid to tho Contractor by reason 
of the termination of work pursuant to this clause, 
shall be doomed to limit, restrict, or otherwise 
determine or affect the amount or amounts which nay 
bo agreed upon to ba paid to the Contractor pursuant 
to this; paragraph (d). 

(e) In the event of the failure of the 
Contractor and tho Contrasting Officer to agree as 
provided in paragraph (d) upon tho whole aireunt to be 
paid to tha Contractor by reason of the termination of 
work pursuant to this clause, tha Contracting Offioer 
shall determine, on tho basis of Information available 
to him, tha amount, if any, due to the Contractor by 
reason of tho termination and shnll pay to the Con- 
tractor the amounts determined as followt 

(1) For completed supplies accepted 
by the Government (or sold or acquired as provided in 
paragraph (b) (7) eboTo) and not theretofore paid for, 
a sum equivalent to the aggregate price for auoh sup- 
plies computed In accordance with tho price or prices 
specified in tho contract, appropriately adjusted for 
any saving or freight or other charges] 

(2) The total of — 

(1) tha oosts incurred in the 
performance of tha work terminated, including initial 
oosts and preparatory expense allooable thereto, but 
exclusive of any costs attributablo to supplies paid 
or to be paid for under paragraph (e) (1) hereof] 

(ii) the oost of settling and 
paying claims arising out of the termination of work 
under subcontracts or orders, as provided la paragraph 
(b)(5) above, which are properly chargeable to tha 
terminated portion of the contract (exclusive of amounta 
paid or payable on account of supplies or materials de- 
livered or services furnished by subcontractors or vend- 
ors prior to tho effective date of the Notice of Term- 
ination, which amounts shall bo included in the ooats 
payable under (i) above), 

(ill) A Bum eriual to 2% of that 
part of tho amount determined under (l) which ropre- 
aents the cost of articles and materials not processed 
by tha Contractor, plus a eum equal to 8j{ of the re- 
mainder of auoh amount but the aggregate of such sums 
shall not exceod 6% of the whole of the amount deter- 
mined under subdivision (i) above, which amount for 
tha purpose of this subdivision (iii) shall exclude 
any charges for interest on borrowings] provided, 
however, that if it appears that the Contractor would 



have sustained a loss on tho entire contract had it 
been completed, no profit shall be included or allow- 
ed under this subdivision (iii) and an appropriate 
adjustment shall be made reducing the amount of tho 
settlement to reflect tho Indicated rata of loss. 

(3) Tha reasonable oosts of sattlo- 
ment, Including accounting, legal, clerical, and 
other expenses reasonably necessary fer the prepar- 
ation of sottiomont claims and supporting data with 
respect to tho terminated portion of tho contract and 
for the termination and settlement of subcontracts 
thereunder, together with reasonable storage, trans-* 
portation, and other costs Incurred in connection 
with tho protection or dispoation of property allo- 
cable to this contract. The total sua to bo paid to 
tha Contractor under (1) and (?) of this paragraph 
(e) shall not exceed the total contract price as 
roduced by the amount of payments otherwise made 
and as furthor reduced by the contract price of 
work not terminated, F.xcept for normal spoilage, 
ond except to the extent that the Government shall 
have otherwise expressly assured the risk of loss, 
there shall bo excluded from tho amounts payable 
to the Contraotor as provided in paragraph (e)(1) 
and paragraph (e)(2)(i), tha fair value, as deter- 
mined by the Contracting Officer, of property which 
is destroyed, lost, stolon, or damaged so as to be- 
come undollvorable to tho Government, or to a buyer 
pursuant to paragraph (b)(7)* 

(f ) Any determination of costs under 
paragraph (o) or (a) hereof sJiall be governed by 
tho Statement of Principles for Consideration of 
Costa sot forth in Part k of Section ¥111 of the 
Armed Services Procurement Regulation, as in of- 
fect on the date of this contract. 

(g) The Contraotor shall have tho 
right of appeal, under the clause of this contract 
entitled "Disputes", from any determination made 
by tho Contracting Officer under paragraphs (c) or 
(e) above, except that if the Contractor hao failed 
to submit its olaim within the time provided in 
paragraph (o) above and has failed to reauest ex- 
tension of such timo, he shall have no such right 
of appeal. In any oaso where the Contracting Offi- 
cer has made a determination of the amount due un- 
der paragraph (o) or (o) above, the Government 
shall pay to tho Contractor tho following] (i) If 
there is no right of appeal hereunder of if no 
timely appeal has been taken, tha amount so deter- 
mined by tho Contracting Officer, or (il) ir an 
appeal has been taken, tho amount finally deter- 
mined on such appeal* 

(h) In arriving at the amount due the 
Contraotor under this olause there shall be de- 
ducted (1) all unliquidated advance or other un- 
liquidated payments on account theretofore made to 
the Contractor, (2) any claim which tho Government 
may havs against tho Contractor in oonnootion with 
this oontract, and (3) tha agreed price for, or 
tho proceeds of sale of, any materials, supplies, 
or other things aoquirad by the Contraotor or sold, 
pursuant to the provisions Of this olause, and not 
otherwise recovered by or credited to tho Govern- 
ment* 

(i) If the termination hereunder be 
partial, prior to tho settlement of the terminated 
portion of this contract, tho Contraotor may file 
with tho Contracting Officer a request In writing 
for an equitable adjustment of tha price or prices 
specified in tha oontraot relating to the continued 
portion of tha oontraot (the portion not terminated 
by the Notice of Termination), and auoh equitable 
adjustment as may bo agreed upon shall be made in 
such price or prices* 

(J) Tho Government may from time to tima, 
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under such terms and conditions aa it nay precoribe, 
make partial payments and payments on account against 
costs Inourred by the Contraotor in connection with 
the terminated portion of this contract whenever in 
the opinion of the Contracting Officer the aggre- 
gate of suoh payments shall b e within tho amount to 
whioh the Contractor will bo entitled hereunder. 
If the total of suoh payments ia in excess of the 
amount finally agreed or determined to ho due under 
this clause, suoh excess shall be payable by the 
Contraotor to the Government upon demand, together 
with interest computed at the rate of bf, per annum, 
for the period from the date euoh excess payment Is 
received by the Contraotor to the date on whioh 
such excess is repaid to the Government j provided, 
however, that no interest shall bo charged with re- 
spect to any such excess payment attributable to a 
reduotion in the Contractor's elaira by reason of 
retention or other disposition of termination in- 
ventory until 10 days after the date of suoh re- 
tention or disposition* 

(k) unless otherwise provided for in this 

contract, or by applicable statute, the Contractor, 
from the effective date of termination and for a 
period of six years after final settlement under 
this contract, shall preserve and make available to 
the Government at all reasonable times at tho office 
of the contractor but without direct charge to the 
Government, all its books, records, documents, and 
other evidence bearing on the ooets and expenses of 
the Contraotor under this contract and relating to 
the work terminated hereunder, or, to the extent 
approved by the Contracting Offloer, photographs, 
microphotographs, or other authentic reproductions 
thereof. 

2l». AUTHORIZATION AND COHSSJT. 

Tho Government hereby gives its authori- 
eation and consent (without prejudice to its rights 
of indemnification, if sueh rights are provided for 
in this contract) for all uoo and manufacture, in 
the performance of this oontraot or any part hereof 
on any amendment hereto or any subcontract hereunder 
(including any lower-tier subcontract), of any pat- 
ented invention (i) embodied In the structure or 
composition of any article the delivery of which is 
accepted by the Government under this contract, or 
(11) utilised in the machinery, tools, or methods 
the use of which necessarily results from compliance 
by the Contraotor or the using subcontractor with 
(a) specifications or written provisions now or here- 
after forming a part of this oontraot, or (b) speci- 
fic written instructions given by the Contracting 
Offloer dlrooting the manner of performance* The 
Contraotor '8 entire liability to the Government for 
patent infringement shall be determined solely by 
the provisions of the indemnity olause, if any, in- 
cluded in the contract and the Government assumes 
liability for all other infringement to the extent 
of the authorization and oonsent hereinabove granted. 

25* PATENT INDSOTTY (PREDETERMINED). 

If the amount of this contraot is in ex- 
cess of 35,000, the Contractor shall indemnify the 
Government and its officers, agents, and employees 
against liability, including costs, for infringe- 
ment of any United States lottera patent (oxoopt 
letters patent issued upon an application which is 
now or may hereafter be kept secret or otherwise 
withheld from issue by ordor of the Government) 
arising out of the manufacture or delivery of sup- 
plies or out of construction, alteration, modifi- 
cation, or repair of real property (hereinafter 
referred to as "construction work") under this 
contraot, or out of' the use or disposal by or for 
the account of the Government of suoh supplies or 
construction work* The foregoing indemnity shall 
not apply unless tho Contraotor shall have been 



Informed as soon as practicable by the Government 
of the suit or action alleging euoh infringement, 
and shall have been given such opportunity as ie 
afforded by applicable laws, rules, or regulations 
to parti olpate In the defense thereof i and further, 
sueh indemnity shall not apply 1ft (i) the in- 
fringement results from compliance with specific 
written instructions of the Contrasting Officer 
dlrooting a ahango In the supplies to be deliver- 
ed or in the materials or eouipment to be used, 
or directing a manner of performance of the con- 
traot not normally used by the Contraotor; or (ii) 
the infringement results from tho addition to, or 
ohange in, tho supplies furnished or construction 
work performed, whioh addition or change was made 
subsequent to delivery or performance by the Con- 
traotori or (111) tho olaimed infringement is 
settled without the oonsent of the Contraotor, 
unless required by final decree of a court of 
.competent Jurisdiction. 

26. REPORTING CP ROYALTIES. 

/The provisions of thlo olause shall 
bo applicabTe only if the amount of the oontraot 
is In excess of $50,000^7 

(a) The Contraotor shall report In 
writing (in quadruplicate) to the Contracting 
Officor as soon as practicable after execution of 
this oontraot whether or not any royalties in ex- 
oess of $250 have been paid or are to be paid by 
the Contractor directly to any person or firm in 
connection with the performance of this contract* 
If royalties in excess of $250 have been paid or 
are to be paid to any person or firm, the report 
ehe.ll include the following items of Information 
with respect to suoh royalties (inoluding the in- 
itial 8550) 1 

(1) Tho name and address of each 
licensor to whoa royalties in exooos of $250 have 
been paid or are to be paid, 

(2) The patent numbers, patent 
application serial numbers (with filing dates), 
or other identification of the basis for suoh 
royal ties, 

(3) The manner of computing the 
royalties consisting of (1) a brief identifica- 
tion of each royalty-bearing unit or process, 
(11) the total amount of royalties, and (ill) 
the percentage rate or dollars and oenta amount 
of royalties on eaoh suoh unit or prooessj pro- 
videdi that if the royalties cannot be computed 
in terms of units or dollars and oenta value, 
then other data showing the mannsr in whioh the 
Contractor computes the royalties* 

(b) In lieu of furnishing a report 
under paragraph (a), the Contraotor may furnish 
a single, consolidated report for eaoh account- 
ing period of the Contractor during which tho 
Contraotor has contracts with the Government, 
provided the Contractor has recreated and ob- 
tained the prior written approval of the Chief, 
Patents Division, Office of The Judge Advooate 
General* Suoh consolidated report shall be furn- 
ished, when the furnishing thereof hao been approv- 
ed, in the number of copies as approved, as soon as 
practicable after the close" of tho accounting period 
covered by the report* Such consolidated report ohall 
be made in accordance with Contractor's established 
accounting practice and shall include for the account- 
ing period the total amount of royaltleo accruing to eaoh 
lloensor at a rate in excess of $1,000 per annum on 

tho Contractor's over-all business, together with (i) 
the name and address of eaoh suoh lloensor (11) the 
patent numbers, patent application serial numbers 
(with filing dates), or other identification of the 
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basis for such royalties, (ill) a brief description of 
the subject matter of the license under whioh royalties 
are charged, (iv) the percentage rate or unit amount or 
if the royal tiee do not accrue by rate or unit amount, 
such other data showing the manner by whioh the royal- 
ties aoorue to licensor, end (v) an estimate or approx- 
imation (without detailed accounting) of the portion of 
each royalties that may be attributable to Government 
contracts* The Contractor shall, if requested by the 
Government, furnish at Government expense a more de- 
tailed alloeatlon of such royalty payments attributable 
to Government contracts* 



(o) In the event that the Contractor re- 
quests written approval to furnish consolidated re- 
ports under paragraph (b) above, the Chief, Patents 
Division, Office of the Judge Advocate Oeneral, 
shall promptly consider the request and furnish to 
the Contractor a letter stating whether or not tho 
request is approved and, notwithstanding any such 
approval, the Contracting Officer shall have the 
right to question any such subsequently furnished 
report aa to aocuraoy or completeness of data and to 
aok for additional information* The Contractor 
shall furnish a copy of such letter of approval to 
the Contracting Qffioer administering thie oontract* 

(d) After payment of eighty percent (8050 
of the amount of this contract, as from time to time 
amended, further payment shall be withheld until a 
reserve of oither (i) ten peroent (IQfC) of such 
amount or (it) $5*000, whioh ever is less, shall 
havo been set aside, such reserve or the balanoo 
thereof to be retained until the Contractor shall 
havo furnished to tho Contracting Officer tho report 
called for by paragraph (a) hereof or the copy of 
the letter approving the Contractor's request to 
furnish the report under paragraph (b)j provided 
that no amount shall continue to be withheld from 
payment for the oausos specified in this paragraph 
(d) if the Contracting Offioer shall find that 
the Contractor has not been furnished a letter as 
required by paragraph (o) within a reasonable time 
after making written request to submit a single, 
consolidated report under the provisions of para- 
graph (b) of this clause j and provided further that 
the Contracting Offioer may, in his discretion, order 
payment to be withheld in the amount and manner above 
provided If the report called for by paragraph (a) is 
unsatisfactory or if the Chief, Patents Division, 
Office of The Judge Advocate General, notifies the 
Contracting Officer that the report called for by 
paragraph fb) is due but has not been reoolved, or if 
received, is found to be unsatisfactory. Ho amount 
shall be withheld under this ^paragraph when the 
minimum amount specified by tide paragraph la be- 
ing withheld under other provisions of this con- 
tract* The withholding of any amount or subse- 
quent payment thereof to the Contractor shall not 
be construed as a waiver of any right aocruing to 
the Government under thie contract. 

27- GRATUITIES. 

(a) Tho Government, may, by written no- 
tice to the Contractor, terminato the right of the 
Contractor to proceed under this contract if It la 
found, after notice and hearing, by the Secretary 
or his duly authorised representative, that gratu- 
ities (in the form of entertainment, gifts or 
otherwise) were offered or given by the Contractor, ' 
or any agent or representative of the Contractor 
to any offioer or employee of the Government with a 
view toward securing a contract or securing favor- 
able treatment with rospeet to the awarding or 
amending, or the making of eny determination with 
respect to the performing of such oontractj provided 
that tho existence of the faota upon whioh the Se- 
cretary or his duly authorised representative makes 
suoh findings shall be in issue and may be reviewed 



in any competent court. 

(b) In the event this contract is term- 
inated as provided in paragraph (a) hereof, the 
Government shall be entitled (i) to pursue the same 
remedies against tho Contractor as it could pursue 
in tho event of a breach of tho contract by the 
Contractor, and (il) ao a penalty In addition to any 
other damages to whioh it may be entitled by law, 
to exemplary damages in on amount (as determined by 
the Secretary or his duly authorised representative) 
whioh shall not be less than three not more than ten 
times the costs incurred by the Contractor in pro- 
viding any suoh gratuities to any suoh offioer or 
employee* 

(o) The rights and remedies of tho Gov- 
ernment provided in this clause shall not be exclu- 
sive and are in addition to any other righte and 
remedies provided by law or under this contract* 

S8. PRIORITIES, ALLOCATIONS AND ALLOTMENTS. 

^Fho provisions of this clause shall be 
applicable only if this is a Military contraot.7 

The Oontraotor agrees, in the procurement 
and use of materials required for the performanoe of 
thie contract, to comply with the provisions of all 
applicable rules and regulations of the Business and 
Defense Services administration, including Defense 
Materials System regulations* 

29* NOTICE TO THE GOVERNMENT OP LABOR DISPUTES. 

Whenever the Contractor has knowledge that 
any aotual labor dispute is delaying or threatens to 
delay the timely performance of this contract, the 
Contractor shall Immediately give nocioe thereof, in- 
cluding all relevant information with reopeot thereto, 
to the Contracting Offioer* 

30* PSDBRAL, 8TATB AND LOCAL TAXES. 

(a) As used throughout this clause, 
the term "tax inclusive date" means the date of 
negotiated contraets and the date set for the 
opening of bids for contracts entered into 
through formal advertising* As to additional 
supplies or services procured by modification 
to this contract} the term °tax inclusive 'data 11 
means the date of suoh modification*'. 

(b) Except as may be otherwise pro- 
vided in this contract, the contract price 
includes oil Federal, State, and local taxes and 
duties in effect end applicable to this contract 
an the tax inclusive date, except taxes (other 
than Federal transportation taxes) from which 
the Government, the Contractor, or the trans- 
actions or property covered by this contract 
are then exenpt* Unless specifically excluded, 
duties are included in the contract price, and* , 

if freight is included in the contract price, Federal 
transportation taxes are likewise included* 

(c) (1) If the Contractor is required 
to pay or bear the burden 

(i) of toy tax or duty, which 
either was not to be included in the contract 
price pursuant to the requirements of paragraph 
(b), or was specifically excluded Iron the contract 
price by 6 provision of the contract} or 

(11) of an increase in rats of 
any tax or duty, whether or not such tax or duty 
was excluded form the contract price; 
or of any Interest or penalty thereon, the 
contract price shall be correspondingly increaSfidA 
Provided that the Contractor warrants in writing 
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that no amount for such tax, duty, or rate in- 
crease was Included in the contract price ae a 
contingency reserve or otherwise; and Provided 
further that liability for such tax, duty, rate 
increase, interest or penalty vas not incurred 
through the fault or negligence of the Contractor 
or its failure to follow instructions of the Con- 
tracting Officer. 

(2) If the Contractor is not re- 
quired to pay or bear the burden, or obtains a 
refund or drawback , in vhole or in part, of any 

-tax, duty, interest, or penalty which (i) was to 
he included in the contract price pursuant to the 
requirements of paragraph (b), (ii) was included 
in the contract price, or (iii) was the basis of 
an increase in the contract price, the contract 
price shall bo correspondingly decreased or the 
anount of such relief, refund or drawback shall 
be paid to the Government, as directed by the 
Contracting Officer. The contract price shall be 
correspondingly decreased if the Contractor, 
through its fault or negligence or Its failure to 
follow instructions of the Contracting Officer, 
is required to pay or bear the burden, or does 
not obtain a refund or drawback of any such tax, 
duty, interest, or penalty. Interest paid or 
credited to the Contractor incident to a refund 
of taxes shall inure to the benefit of the Gov- 
ernment to the extent that such interest was 
earned after the Contractor was paid or reim- 
bursed by the Government for such taxes. 

(3) Invoices or vouchers covering 
ary adjustment of the contract price pursuant to 
this paragraph (c) shall set forth the amount 
thereof as a separate item and shall identify the 
particular tax involved. 

(k) Nothing in this paragraph (c) 
shall be applicable to the social security taxes; 
net income taxes; excess profit taxes; capital stock 
taxes; Federal transportation taxes; except changes 
in the rate thereof, including repeal, pertaining to 
shipments from the Contractor to the Government; un- 
employment compensation taxes; or any State and local 
taxes, except those levied on or measured by the con- 
tract or sales price of the services or completed 
supplies furnished under this contract. Including 
gross income taxes, gross receipts taxes, sales and 
use taxes, excise taxes, or franchise or occupation 
taxes measured by sales or receipts from sales. 

(5) No adjustment of less than $100 



shall be mode in the contract price pursuant to this 
paragraph. 

(d) Unless there does not exist any reason- 
able basis to sustain an exemption, the Government 
agrees upon request of the Contractor, without 
further liability except as otherwise provided in 
this contract, to furnish evidence appropriate to 
establish exemption from (i) any Federal tax, which 
the Contractor warranto in writing was excluded 

from the contract price, or (ii) any State or local 
taxes; Provided that evidence appropriate to 
establish exemption from duties vill be furnished, 
and Government bills of lading will be issued, 
only at the discretion of the Contracting Officer. 
In addition, the Contracting Officer nay furnish 
evidence appropriate to establish exemption from 
any tax that may, pursuant to this clause, give 
rise to either an increase or decrease in the 
contract price. 

(e) (1) The Contractor shall promptly 
notify the Contracting Officer of all matters per- 
taining to Federal, State and local taxes and duties 
that reasonably may result in either an increase or 
decrease In the contract price. 

(2) Whenever an increase or decrease 
in the contract price may be required under this 
clause, the Contractor shall take action as directed 
by the Contracting Officer, and the contract price 
shall be equitably adjusted to cover the costs of 
such action, Including any interest, penalty, and 
reasonable attorney's fees. 



31. 



SUBCONIRACTIHG - S4ALL BUSINESS AND/OR LABOR 
SURPLUS AREAS. 



It is the policy of the Government to 
place supply contracts with suppliers who will per- 
form such contracts substantially in areas of cur- 
rent labor surplus where this can be done, consist- 
ent with the efficient performance of the contract, 
at prices no higher than are obtainable elsewhere. 
The Contractor agrees to use its best efforts to 
place its subcontracts in accordance with this 
policy. In complying with the foregoing and with 
paragraph (b) of the clause of this contract en- 
titled "Utilization of email Business Concerns", 
the contractor in placing its subcontracts shall 
observe the following order of preference: (i) 
small business concerns in labor surplus areas; 
(ii) other concerns in labor surplus areas; (ill) 
small business concerns not in labor surplus areas. 
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Erinifield (East} Dam Heservoir Map - 1950 
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Erinifield (East) Dam Heservoir Map - October 1950 - Thames Eiver Plood Control, Quiiiebaug Eiver . 
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JAME8L.TI8HE TIGHE 8c BOND WATER SUPPLY 

PM,UP8 * B0N ° CONSULTING ENGINEERS IewIg^disposal 

TEUEPKONB 189 HIGH STREET WATER POWER 

holvokb »«s HOLYOKE. MASSACHUSETTS D *MS 

November 13, 1951 

The Hon. The Board of County Commissioners 
Hampden County Court House 
Springfield, Massachusetts 

Attention: William F. Stapleton, Chairman 

Gentlemen: 

The undersigned has completed the work of inspecting and check- 
ing all of the dams in the Town of Brimfield and a portion of the 
dams in the Town of Monson and finds that the following dams require 
certain maintenance and repairs: 

A. Maple Lake Dam in Brimfield : There is a leak 
adjacent to the drawoff pipe through the dam. 
Flashboards are still in place on the dam. The 

/ flashboards should be removed each year during the 
Winter and Spring seasons and the pond should be 
drawn down and the leak investigated and repaired* 

B. R. B. Pierce Dam in Brimfield : No pondage is 
formed by this dam. The flow of the stream passes 
through the dam at about the center section where 
pipelines have been constructed through the dam. 
The influent structure to the pipelines was partly 
blocked with debris. The debris should be cleaned 
from time to time to guarantee free passage of 

/ water through the pipelines, or the dam should be" 
breached 03?^ properly repaired. 

£• J. R. Smith Dam in , Brimfield : This dam is formed by 
the Highway fill carrying Brimfield Road westerly 
from Warren Road. Water ponds southerly of the 
Highway fill and passes through the Highway in -what 
appears to be an old stone culvert. It is doubtful 
if this structure can be classified as a dam, however, 
1/ it is inspected annually since plugging of the culvert 
could cause formation of a large pond and eventual 
failure and loss of the road. It would be advisable 
to clean and maintain this culvert in order to 
guarantee free passage of water under the road. 
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D. Smith Pond In Monson ; Adjacent to the spillway 
section of the dam at the northerly abutment, burrow 
holes were noted in the embankment. Earthfill behind 
the south abutment is low. The burrow holes should 
be investigated and filled and earthfill brought to 
grade behind the south abutment* 

E. Springfield Sportsmen^ Dam in Monson : Pish screens 
were found in place on the main spillway and the 
swale spillway. The swale spillway is not large 
enough to allow for year-round use of fish screens. 
Fish screens should either be redesigned and re- 
constructed for year-round use, the swale spillway 

/ should be enlarged, or the screens should be removed 
^ during each Winter and Spring season. The leak at 
the base of the dam has not been plugged, however, 
this leak does not seem to be of serious nature. 

P. W. R. Elliot Dam in , Monson ; This dam appears to be 
under construction and is probably an enlargement 
of an older, small structure. It would seem that the 
dam is too small in height, the pond too small in 
volume, and the drainage area too small in area to 
have the structure come within County control. How- 
ever, since it appears that construction is still 
continuing, it is thought advisable to notify the 
owner of the requirements should his construction 
exceed the basic limits and thereby bring the work 
within County control. 

G. Anderson , Dam in Monson : A hole was noted in the 

fill of the dam adjacent to the spillway. This hole 
seems to have been washed. It should be investigated 
and packed with tamped gravel. Stop planks in the 
y spillway are too high and should be removed to allow 
for a 2^-inch freeboard in the spillway until a 
proper swale spillway is provided. 

£• W. C. Moulton Dam . Chicopee Brook in Monson : It 
was noted that flashboards were still in place on 
this dam and it appeared that the power unit was not 
in use. If power is not to be developed at the dam 
throughout the Winter and Spring months, it would be 
y advisable to remove the flashboards during these 
two seasons. 
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I. W. C. Moult on Dam on. a Tributary to Chicopee Brook 
""* in Monson t Leaves and debris partially block the - 

influent to the culvert under Palmer lower road. 

Settlement of earth over the culvert directly in 

front of the dam indicates possible failure of the 
^ culvert underground. This condition should be 

investigated. 

J. Paradise Pond Dam in Monson ; A partly blocked 

screen was found on the spillway in front of the 
/ spillway channel. This screen should be removed 
|/ during the Winter and Spring seasons or a proper 
screen structure should be built to provide for 
year-round use. 

Respectfully submitted, 





H. Mcponnell 
Hydraulic Engineer 
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CD Brimfield 
Dec. 5, 1956. 



The Eon* the Board of County Commissioners 
Hampden County Court House 
Springfield, Massachusetts 

Gentlemen: 

Recent inspections of dams in the Tovm of Brimfield have now com- 
pleted, the inspection routine in this community and all dams have 
"been examined one or more times during 1956 • The following is a 
report on the condition of the. various dams situated in Brimfield. 

A. Springfield Boys Club Dam . 

This is a small dam constructed of earth and masonry situated on 
Mill Brook southerly of State Highway Route #20 approximately mid- 
way between 3rimfield and East Brimfield. This dam apparently has 
not been actively used for many years. Inspections during the 
past have shown the dam to be partially breached with no pond 
formed.' The gate is usually open aid water flowing freely thru 
the dam. During the flood of August 1955* the dam apparently was 
topped as has been the case during previous floods. ITo damage of 
consequence occurred and the dam apparently is not to be used as 
an active structure in the future. Conditions are such that little 
or no water is ever ponded and the structure seems satisfactory. 

B. Snell Dam. 

This is a dam site on the Quinebaug River, in the Kast Brimfield 
section. The site is adjacent to the East Brimfield Road leading 
from Holland to East Brimfield. All traces of the old dam have 
long gone and the only evidence is the natural waterfall where the 
stream cascades over the ledge in the vicinity of the old head- 
works to the canal system. For a number of years there has been 
no active dam at this site, although water is ponded by the natural 
ledge formation. Following the flood of August, 1955,* there was a 
desire by the citizens upstream, and particularly those in Holland, 
to lower the level of Holland Fond and the Quinebaug River. This 
was accomplished to some extent by the reactivation of the old 
canal. Water now flows thru culverts under i^ast Brimfield Road and 
in the old canal itself. This flow aids in maintaining a lower 
level upstream of the old Snell Dam site. Since no man-made struc- 
ture now impounds water at this location, the site is checked 
annually simply to be certain that no change in the elevation of 
the ledge is made by anyone that could result in a backing up of 
water other than that caused by the natural formation. 
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C. G.S. Macallister Dam(Little Alum P ond ) 

This is a very small earth embankment with a narrow and relatively 
small spillway section thru the embankment. The majority of the 
pond volume apparently is a natural pond and the small dam situated 
at its outlet at the easterly end of the pond, near Little Alum 
Road., was undoubtedly built to raise the water level in this natural 
basin. The flood of August 1955, caused no damage of consequence 
to this earthen structure* There was a small wash downstream of 
the dam and Little Alum Road itself was washed out. The small wash 
relative to the dam has been fixed and the structure when last in- 
spected was found to be in satisfactory condition. 

D. W. P* Cheney .Dam. 

This is a small earthen and boulder dam situated on Baker Pond.^ 
Baker Pond is located in the extreme northeasterly corner of Brim- 
field on a tributary to the brook system draining to Long Pond in 
Stur bridge. At the" time of the August 1955 floo'd, the Cheney J3am ' 
was topped by the storm water but no damage occurred to the struc- 
ture. When last inspected this dam was in satisfactory condition. 

JU Morgan pams These are two in number and the site of these 
structures is on Bast Brook just upstream from Sherman Pond. These 
dams have been breached for many years and no water has been stored 
behind them. The site of these two structures is inspected annually 
to be certain that no one closes the breach and blocks the free 
waterway of East Brook. 

£• J» R» Smith Dam. 

This dam is really nothing more than the road fill of Brimfield 
Road at the intersection with Warren Road, in the northerly portion 
of Brimfield. A small culvert extends under the road to carry local 
drainage into Taylor Brook. The grade of the culvert is such as to 
continually cause the formation of a small pond upstream of Brim- 
field Road". It is doubtful if this structure is a County Dam. It 
probably is nothing more than an inadequate highway culvert causing 
the ponding of a small amount of water. The site is inspected 
annually to see if the road area is endangered by the scored water. 
vJhen last inspected, conditions at this location seemed normal. Con- 
siderable debris is lodged at the opening of the culvert ana. for the 
purpose of protecting Brimfield Road it might be well to notify the 
Selectmen of Brimfield of the advisability of cleaning this debris 
from in front of the culvert to allow for reasonably free flow of 
surface water under the roadway. 

G. //heeler Dam. 

This is the dam on Mill Brook at Mill Road just southerly of State 
Highway Route #20, near the center of Brimfield. This is an earthen 
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embankment carrying the r-o*d paverrent . .axtf.-haa. a masonry spillway. 
The oond formed by the dan is fairly large in volume and provided 
power for a small mill located immediately downstream and on the 
right bank at the site of this dam. During the flood of ^ugust 



occurred thru the embankment of the dam 
was lost into the spillway area itself. 

At the time of the last inspection, and at the present time, this 
dam is under reconstruction as a flood project. The earthen em-^ 
bankment is beinp; replaced and enlarged while the spillway is being 
reolaced with a new and larger masonry overflow structure. A new 
highway bridge is to be built across the spillway. The construc- 
tion at this dam has been inspected from time to time and numerous 
conferences have been held with the designer during the time of the 
plan preparation. Work on the dam is progressing satisfactorily. 

K. Clough Dam . 

This is the site of a former dam that has been breached for many 
years. It is just upstream from Hollow Road on a tributary to^ 
Hollow Brook at a roint approximately half-way between State High- 
way, Route #20 and" the Brimf ield-V/ales town line.. The site of 
this structure is inspected annually to be certain that the breach 
is not closed und that a free waterway is maintained. 

I. Dearth Hill P ond Dam. (Brimfield State Forest, Mass.Dept of Conservatior 

This is an earth and masonry dam constructed easterly of Dearth Hill 
Road in the 3rimfield *>tate Forest. There are two spill ways at this 
dam, "one near the center section and one at the right end. As a re- 
sult of the flood of August 1955, the channel downstream^ of the 
soillway on the rirht side is somewhat, washed out. Repair work at 
this location seems advisable. A leak exists under the right spill- 
way iust downstream of the masonry face and near the left corner. 
It is recommended that this leak bo investigated and if found serious, 
repaired. The washout downstream of the right spillway should be 
repaired. 

j. Goodman Pond Dam . (Brimfield State Forest, Mass.Dept .of Conservation) 

This is a relatively low but long earth embankment car with two 
masonry spillways. "The dam is located on V? oodman Pond in the Brim- 
field State 5brest near the Brimfi eld-Wales town line. In the flood 
of August 1955, the water topped the dam and washed out a section of 
the earth embankment near the right end. This vrashout has been re- 
paired with what aonears to be a relatively sandy gravel fill. Leak- 
age is taking place* under this fill. The leakage is probably not 
dangerous to the safety of the dam but may be at a sufficiently high 
rate to cause the emptying of the pond during dry weather. It 
would be advisable to take steps to tighten the fill and reduce the 
leakage thru this material. 

K. Honette Dam. 

This was formerly the Pierce Dam. It is located on ?oskett Mill 
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Stream in the southwesterly portion of Brimfield just upstream 
from T-!onson Road near the intersection of *>utcliffe Road. In the 
past the gate at this dam has be-on opened and no pond forms. From 
time to time there has been some sign of improvement being made 
around the dam and the work at the structure has been discussed 
with the Owner • In the flood of August 1955* the spillway section 
of the dam was washed thru completely. This dam was a combination 
earth and masonry structure. The masonry and boulders of the gate 
area and the spillway have been completely removed and washed oui; by 
the flood. A. free waterway now exists at the site of this dam. 

L. Eumpa^e Dam . This is an abandoned and breached structure 
formerly constructed of earth and masonry, located downstream from 
the Monette Dam just described. This dam has not ponded water for 
many years. The site of the structure is inspected annually to be 
certain that a free waterway is maintained in the area. 

M. Ka pi inner Dam. 

This dam is located in the southwesterly corner of Brimfield on a 
brook that is a tributary to Foskett Hill Stream. J-t is located 
approximately 1,500 ft. northeasterly of Dean Pond. This dam is 
a small earth and masonry structure that formed a pond for private 
use. For years little or no water has been stored at this site* 
The breach thru the dam made many years ago is inspected annually 
to be certain that no water is again stored and a free waterway 
maintained. 

N. Dean Pond Dam (Brimfi"eld State Forest, Mass. Dept. of Conservation) 

This dam is a relatively high earth embankment structure with a 
large masonry overflow spillway. The pond formed by the dam is used 
for reacreational purposes. The dam is located just westerly of 
Sutcliffe Road in the southwesterly corner of Brimfield. Dean Pond, 
formed by the dam, extends upstream into Monson. No damage of any 
consequence was done to this structure as a result of the flood of 
August 1955* ' When last inspected, the dam and the spillway were in 
good condition. 

0. Maple Lake Pond Dam. 

This is a stone masonry structure near the intersection of ^utcliffe 
Road with Palmer Road just southerly of State Highway Route #20. At 
one time this structure apparently was used for power purposes in 
connection with a local mill. At the present time it is used for 
recreational and aesthetic purposes in connection with the Maple Lake 
Inn. The dam is relatively long and hif:h. The pond formed by the 
dam is quite shallow* The pond area itself has been filling up for 
many years with debris, silt, and sand* Consequently, the depth of 
water behind the dam is but a very few feet at most. This dam was 
topped by the flood water of -"-ugust 1955* The spillway structure 
and the dam itself were not seriously damaged by the flood water. 
Sarth downstream of the dam was washed out. The masonry structure 
held, however. At the present time the flashboards have been re- 
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moved from the dam and no water is stored at tnis site- The Owner 
of the dam has been notified in the past that certain repairs will 
be required before water is again stored behind the structure* The 
Owner should again be reminded that before flashboards are replaced 
at the dam and: water ponded, the structure should be properly re- 
paired and placed .^ n g o0 <5 condition. 

p # Roberts Dam'. This is an old abandoned and breached structure 
that was located on 31odgett Mill Brook, in the northwesterly 
corner of 3rimfield just upstream from the '//est Br imfi eld-Palmer 
Road* No water- has been stored for many years behind this dam. 
The si'te of the structure has been inspected annually to be certain 
that the breach is not closed without proper authorization. No 
evidence of the dam now remains. The flood waters of August 1955 > 
did considerable damage in the area. Also, major changes to the 
topography by the construction of the' new Toll Highway have result- 
ed in what would probably have been the complete abandonment of any 
possible dam at this site in the future. The stream at the site of 
the old Roberts Dam has a free waterway and there is no evidence of 
any dam to impound or restrict the flow of water* 

£ Moult on Dams * These were small earth and masonry structures 
impounding very little water and situated on 31odgett Mill Brook up- 
stream of the Roberts Dam. At one time these Moult on Dams, two in 
number j provided water for manufacturing use. For many years the 
dams have not been active but the site of each of the structures 
has always been examined annually to be certain that the breach in 
each of the structures is not closed and that no water is ever ponded 
behind the dams, A s a result of the flood of August 1955> coupled 
with major changes in the topography of the area caused by the Toll 
Highway construction, all evidence of these two dams has been elim- 
inated. 

R« Farrer Dam. 

This was a masonry and earth dam located in the northerly section 
of Brimfield on Blodgett Mill Brook just upstream from Lyman Road. 
In fact, the fill of Lyman Road formed a portion of the dam. Dur- 
ing the flood of A ugust*1955j the road and dam were washed out. 
Prior to that time little or no pond was ever formed behind Farrer 
Dam. The pond has silted up considerably and vegetation has grown 
up throughout the entire pond basin. The spillway of the dam itself 
was stone masonry and though it was rough it was in fairly good con- 
dition prior to the flood. 4t the present time, no pond is formed 
and since the washout the dam has not been replaced. The road fill 
has been reconstructed but rather than replace the spillway, a 
large culvert that could be classed a bridge has been constructed 
over the stream and a free waterway now exists where the dam once 
stood. 
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In summary there are 20 dams and dam sites in the Town of Brim- 
field. Nine of these locations ace old dam sites that are in- 
spected annually to be certain that a free waterway is maintained 
at all times. Of the 11 active dams in the Town, 2 were washed 
out and repaired while 3 suffered minor damage and are now in 
reasonably good condition. 2 dams were washed out by the flood 
of ^ugust 1955 and abandoned. One of these dams, the Parrer Dam, 
has had repair work done at the site by the replacement of the 
embankment for the purpose of carrying Lyman Road. The spillway 
has not been rebuilt but has been replaced with a large culvert. 
Thus, the dam is gone and no water will be ponded at this site* 



ectfully submitted 




;ruliy suDmd 



frge H. McDonnell 

County Hydraulic Engineer 
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July 29, 1970 



The Honorable the Board of County Commissioners 
52 State Street 
Springfield, Massachusetts 

Gentlemen: 

Each dam situated within the Town of Chester has been inspected at least 
once during the year 1970. The following is a report on the general condi- 
tions noted at each of these dams. 

A. Chester Water Works Dam 

This dam was found to be in very good condition. The concrete shows 
little sign of weathering, cracking or erosion. On the day of inspec- 
tion, a stoplog was in each of the two notches of the dam, one to the 
left of the gatehouse and one in the spillway section to the right of the 
gatehouse. Water overflowed the spillway at the right of the gate- 
house and a small trickle discharged thru the small stoplog notch to 
the left of the gatehouse. 

An examination of the toe area of the concrete dam in the bed of the 
stream showed conditions to be satisfactory. 

Abutment areas were examined and found to be very good. 

This dam is always found to be in good condition and well maintained. 
No changes have been made at the dam since the time of the last 
inspection and the dam was considered safe when checked. 



TIGHE 

& BOND CONSULTING ENGINEERS 

B. Huntington Water Works Dam 

This dam was observed to be in better condition than reported last 
year. Brush has been cut from both embankment sections forming 
the dam. However, brush is beginning to grow again and, by the end 
of this summer, will be quite thick, on the left embankment section. 
The owner should keep brush cut down and should take the necessary 
steps to develop a good growth of turf on the top and the sloping sides 
of each of the two embankment sections. 

The toe of each embankment section was found to be in satisfactory 
condition. 

On the day of inspection water was overflowing the spillway and there 
were no flashboards or stoplogs on the masonry crest. 

The second step of the spillway down from the crest is badly eroded 
and repairs should be made to this step in the near future. Repair 
work could be done by drawing down the reservoir a few inches below 
the elevation of the spillway. The step could then be thoroughly cleaned 
and roughened. Dowels could be drilled into the step and leaded in place, 
A wooden form could then be placed at the front of the step and concrete 
poured to re -shape and re-form the step. 

Each side wall of the spillway needs maintenance in that cracks and 
open joints as well as eroded areas should be repaired with concrete 
grout and patching material. 

Concrete repair work should be done during good weather and, if the 
day when the work is done is hot and sunny, newly placed concrete or 
patching should be kept shaded and wet. This could be accomplished 
by covering the newly placed concrete with wet burlap or other similar 
material. 

C. Chester State Forest - Boulder Park Dam 
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This small dam was found to be in satisfactory condition. The spill- 
way was o. k. Masonry showed no sign of erosion or wear. There 
were no stoplogs on the crest of the spillway and water level in 
storage was at crest elevation. 

The earth embankment was found to be in satisfactory condition. The 
top of the embankment is covered with a fair growth of turf. The toe 
area of the embankment was observed to be relatively dry. The drain- 
pipe outlet structure was in satisfactory condition. 



T1GHE 
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The water side slope of the embankment was in good condition and 
the stone paving of this surface was o,k. 

Though fairly large trees are growing on the downstream face of 
the embankment, it is the opinion of the undersigned that these trees 
do not as yet endanger the small dam. 

No changes have been made at this dam since the time of the last 
inspection and the dam was considered safe when checked. 

D. Homer E, Newell Dam 



This small dam was in the same general condition as noted previously 
except that seepage around and thru the right abutment area is occurring 
at a higher rate than observed previously. The seepage emerges from 
the concrete below the spillway and on the right side of the stream. 

Seepage at the left abutment and thru the left abutment area is about 
normal. 

The condition as observed at the right is not dangerous but the amount 
of seepage should be observed at the time of each inspection and if the 
masonry at and below the right abutment begins to deteriorate more 
seriously than has been experienced to date, the owner should then be 
advised to decrease seepage and make the necessary abutment repairs. 

The toe of the dam in the stream bed was o. k. There was some 
evidence of erosion but it is not bad. 

Stoplogs were in place in the concrete forming the dam up to an eleva- 
tion equal to the top of the concrete structure* Water level was passing 
over the spillway crest. 

No changes have been made at this dam since the time of the last inspec- 
tion and, as long as the right abutment area does not deteriorate further, 
conditions at the dam are satisfactory. 

E. Hugh C. Smith (now Ideal Lodge) 

This dam has deteriorated further since the time of the last inspection. 
Water now flows around and thru the right abutment area where the 
stone fill has been nearly completely washed out. 

At the left end of the dam, the abutment construction adjacent to the 
end of the dam has broken away and water flows around the left side 
of the dam thru the worn, broken and eroded earth and plank abutment 
construction. 
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At about the third point of the dam from the left abutment the crest 
has settled and there is a well defined depression in the crest. 

On the clay of inspection the full flow of the stream passed around 
the dam at the right and the left abutment. The undersigned was 
able to walk across the dam on the crest, even at the area where 
the crest has sagged. 

The top planking on this timber and log crib dam is in fairly good 
condition. The crest ends of some of the plank have become broken. 

In the opinion of the undersigned, unless major repairs are com- 
pleted at each abutment of the dam and, unless the sagging area is 
repaired, the dam will begin to deteriorate much faster and even- 
tually will be a total loss. Complete loss could occur any time 
during heavy fall and spring runoff conditions beginning with the 
coming fall, winter and spring season. 

The amount of water stored by this dam is quite small. The basin 
upstream of the dam has been nearly filled with gravel and boulders 
washed down from upstream in flood flows of past years. Loss of 
the dam would not endanger persons and property downstream be- 
cause little water would be released by a sudden and complete 
failure of the dam. 

If the owner wishes to maintain the dam and have it active in years 

to come, repairs should be made this year before further deterioration 

occurs and complete loss of the dam is experienced. 

Respectfully submitted, 



George H, McDonnell 
County Hydraulic Engineer 

GHM/amd 




Chicopee - Eeinis Pond I>am repairs - 1957 




iy.57 Eeports 

Specifications for repairs filed August is, 14)57 for Bemis Pond Dam Repairs Playground Connnission, 
Chicopee by Tighe & Bond. 



City/Town 



Chicopee. 



Darn 



Bern is Pond Darn 



Water 



Eernis Pond 



?LA"»>ROUND OOMGBSIOW 

CHICOPBE, H&SS. 
it & & •& "<■ # # -::- 

ABVEETISBMEHT FOR BIDDERS 



Sealed proposals addressed to the Playground Commis- 
sion f City Halli Chic©p©6 s Mass* s and endorsed "Proposal 
for Repair of the Bemls. Pond Dam" will be r®c@i¥©d by the 
Playground Commission at it s e office^ City Hall, Ghieop@©j 
Mass*s until 

and at that time and place publicly opened and read aloud* 
Work includes the construction of approximately! 87 feet 
of six (6) feet by seven (75 feet reinforced concrete dis- 
charge conduit > a six (6) foot by bbv&ti (7) foot vertical 
Intake structur®| the reconstruction and restoration ©f a 
section of earthen dam| the alteration t© concrete foot 
bridge and spillway walls J and the placement of riprap in 
the discharge channel • 

Proposal Guaranty! 11,000*00 certified ehsok or lawful money* 
Plans s specifications and proposal forma may b© obtained at 
the office of Tighe & Bond. Inc M Consulting- Engineers, 
Bow#ra k Pequot Streets^ Holyoke, Mass es or at the office of 
City Engineer, City^Hall, Chicopee, Mass. Charge for Plans 
and Specifications fl0*0G* Said amount returnable to 
bidders who return Plans and Specifications in good condition 
within seven (7) days after the opening of bids* Minimum 
wage rates established* A Performance and Payment Bond in 
the full amount ©f the contract will be r^quired^ The Play- 
ground Commission reserves the right to waive any informality 
in or t© reject any or all proposals^ or to accept any pro- 
posal which s in their opinion? is In the best interests of 
the City* Ho proposal say be withdrawn within thirty DO) 
days after the bid opening* 



PLAYGR0UHD COMMISSION 
CHICOPBE, MASS* 



PROPOSAL 
TO THE 

PLAXGROOM) COMMISSION 
CH1COPEE, MASS, 

FOR THE 
REPAIR OF THE BEMIS POND DAM 



The undersized bidder declares that the only person or 
parties as principals Interested in this proposal ar© named 
below 5 that this proposal is made without collusion with any 
other person^ firm or corporations that he has carefully ©x*» 
amined the location of the proposed work and has taken into 
consideration all the difficulties likely to be met with in 
the doing of the work* that he alio has carefully examined 
the annexed form of contract and the plans therein referred 
to and entitled! 

"BMIS POND 
DAM REPAIRS 

play oh euro coi4missioh 

CITY OF CHICOPSK, MASS," 

TIGHE & BOND, INC* 

Consulting Engineers 

Holyoke^ Mass* 

Complete set — -- sheets 
June - 1957 H 



And he proposes and agrees that he will contract with the 
City of Chicopse s Mass^ acting thru its Playground Com- 
mi$siQn f In the-' form of contract annexed to provide all 
the insuranc© s labor^ machinery, tools, apparatus and other 
means of construction and to do all the work and furnish all 
the materials specified In the contract and in the manner and 
tim© therein prescribed and In accordance with the require- 
ments of the Engineer, as herein set forth and that he will 
take In full payment therefor the following sums to witi 
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TfT_T IN AM QUIT OF ITEM" 
MO, QUANTITIES WORDS AND FlGuKES . DOLLARS ^CENTSj. 

1. Lump For furnishing all labor, tools, 

sum materials and equipment required for 

Uie construction of the intake struc- 
ture, discharge conduit, th© re-align- 
ment of the existing oast iron draw- 
down pipe and the sluitfegate in accord- 
ance with the details shown on the plan 
and as further describe^ in the speci- 
fications, the sum oft 

.._ I 



2* Lump For furnishing all labor, tools, 

sum materials, and equipment required to 

construct an access bridges from th© 
top of the dam embankment to the top 
of the intake structure in accordance 
with the details shown, on the plan 
and as further described in the speci- 
fications, th© sum of: 



"CI"™"" " ~~ ""HHHIjurnp sum 

3* Lump For furnishing all labor, tools 3 

sum materials and equipment required 

to prepare the foot bridge across 
the existing spillway for the altera- 
tion of the existing concrete walls 
forming; the abutments for the bridge 
and for the restoration of the bridge 
after completion of the alterations 
to the walls in accordance with the 

details shown on the plans and as 
further described in the specifications, 
the sum oft 

_ t_ 



[i, 9 150 For each cubic yard of trench ex- 
cu a yds cavation and backfill completed 
around the existing walls at the 
foot bridge and spillway end for plac- 
ing riprap downstream from the dis- 
charge' conduit and existing spillway 
and for installing concrete stepa 
abutting the access bridge* including 
all labor, materials, tools s equipment 
and control of water, required for or 
incidental to the item as herein des- 
cribed, the sum of s 



XI""""""" T cu"i ycLs." 
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jfg|f— ~ssrxMffF"^^^ AMOUNT OF ITEM- 
NO. QUANTITIES WCBDS MP FIGURES _ Dg XAgS^^GgHTS, 

t, a 11 For each cubic yard of 3*000 lb. 

cu. yds 28-day test concrete furnished and 
Installed in altering the walls at 
the foot bridge and along the ex- 
isting spillway and for the steps 
between the top of the bridge embank- 
ment and the end of the access bridge, 
including all labor* tools, materials 
and equipment required for or incidental 
to the item, as herein described* the 
aum of 1 



JIT™" - ~~^ 

g a 385 For each 'pound of reinforcing 
lbs. steel furnished and installed 
in the concrete wall altera- 
tions around the footbridge and 
spillway and in the concrete 
steps , between the top of the 
embankment and the end of the 
access bridge, including all 
labor, tools, materials, bending 
and cutting required for or inci- 
dental to the item, as herein des- 
cribed, or as required, the sum of 



7 240 For each cubic yard of riprap 

cu. yds. furnished and placed in the discharge 
channel downstream from the dia- 
charge conduit and around the exist- 
ing spillway, including all labor, 
tool a, material, equipment, and 
control of water required for or 
incidental to the. item, as herein 
described, the sum of: 

J|— — •—- ^^ 
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m, QUANTITIES WORDS AMD FIGURES .. DOU*AR S„_CgJ gfaL 

8 150 For each square yard of filling, 
sq s yd* loaning, seeding & fertilizing, 

completed in the areas abutting 
the existing spillway walls includ- 
ing all labors tools, mataials and 
equipment required for or incid- 
ental to the item, as herein des- 
cribed* the sum oft 

$ __ 



TOTAL AMOUNT OF BID - Items 1 thru 8, inclusive ^ 



If this proposal shall be accepted by the Playground Commission, 
Chicopee", Mass., the undersigned bidder agrees to meet the 
requirements of Article 62 regarding the beginning of work, and 
ha further agrees to the provisions of Article 6j and specifies 

that the job shall : fee completed within ____^_^__^^ 

calendar days (filT*Tn^OTISg™¥cTFrTetters 

anTTiguS^esT" f rom the date of the signing of the contract. 

If this proposal shall be accepted by the Playground Commission 
of Chicopee, Mass., and the undersigned shall fail to contract 
as aforesaid and to give a performance and payment bond in the 
sum of the full amount of the contract with a surety company 
satisfactory to the Board within ten (10) days of the date of 
the notice to him from the Owner that the Contract is ready for 
signature ^ then he shall be considered to have abandoned the 
contract and his certified check for $1000.00 accompanying this 
proposal shall become the property of the City of Chicopee, Mass. 

DATED THIS DAY OF in the year 1957* 

SIGNATURE OF BIDDER 

Name of Bidder: „______^____^^ 

BUSINESS ADDRESS ___ 



RESIDENCE 
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In compliance with Article 5* Section B s the Bidder, If this bid 
is submitted by a firm, partnership or corporation, shall list 
required information below; 



The proposed Surety Company on the Bona is to "be as follows 

Name : .____________-__«__-_--__-_----— 



Address of Home Office: 



Name and address 
of Agent: 



^ 5 » 



GENERAL 
iEQUiiEMENTS 




T1GHE & BOND 

CONSULTING ENGINEERS 

HOLTOKE, MASS. 



GENERAL REQUIREMENTS 



DEFINITION OF TERKS 



Article 1. Definition of Terms » 

Wherever in these specifications of other contractual documents the 
following terms, or pronouns in place of them, are used, the intent and 
meaning shall be interpreted as follows! 

Addendum ........ An addition to or alteration of the Flans and/or 

Specifications generally issued for clarification 
purposes prior to the opening of proposals* 

A dvertisement . . . The notice published in newspapers and trade bulletins 

announcing the time and place for the opening of bids 
for work to be done. 

A.A.SoH.O* The American Association of State- Highway Officials. 

Alteration ••»... Change in the form or character of any of the work 

done or to be done. 

A.S.T.M, The American Society for Testing Materials. 

Bidder Any individual, firm or corporation submitting a 

proposal .for the work contemplated 3 acting directly or 
through a duly authorized representative ® 

Contractor A party to the contract, acting directly or through an 

authorized lawful agent or employee. 

Engineer The Consulting Engineer acting directly or through an 

authorized representative, such representative acting 
within the scope of the particular duties entrusted to 
him. 

Extra Work ...... Work or materials not called for in the Plans and 

Specifications and which is deemed necessary for the 
proper completing of the improvement. 

Lavout See Right of Way. 

Location See Right of Way 6 

jjaterial * Any substance proposed to be used in connection with the 

construction of the project and its appurtenances. 

Owner The duly authorized official or officials in charge of 

the project, 
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Flans The contract drawings, Detail Sheets, or exact repro- 
ductions thereof, which show the location, character, 
dimension and details of the work including any 
alterations thereof permissible under the contract and 
authorized by duly approved written orders. 

Proposal The written offer of the Bidder submitted in approved 

form to perform the work contemplated,, 

Project *.....••• The purpose for which bids have been called and work 



Right of Wag; .... That area which has been laid out or acquired for the 

purpose of this project* 

Specia l Provisions .. The special directions^ provisions and requirements 

prepared to cover proposed work not satisfactorily pro- 
vided for by these General Requirements* These special 
provisions shall be included within the general term 
"Specifications" and shall be made a part of the contract 
with the express purpose that they shall prevail over all 



Specifications •• The directions^ provisions and requirements, designated 

as Specifications 3 together with all written agreements 

made or to be made pertaining to the method and manner of 
performing the work, or the quantities and qualities of 
materials to be furnished under the Contract* The Speci- 
fications shall include the Advertisement, Proposal 
Form, General Requirements , Standard Detail Drawings, 
Special Provisions, Addenda and Contract Form 



• as.aa.oasac 



All performance, including the furnishing of materials, 

labor, tools, equipment and incidentals, required of the 
Contractor under the terms of the' contract, 

The_Words ....... "As directed", "as permitted", "as required" or words of 

like effect shall mean that the direction, permission or 
requirement of the Engineer is intended, and similarly 
the words "approved 11 , "acceptable", "satisfactory", or 
words of like import shall mean approved by or acceptable 
or satisfactory to the Engineer, unless otherwise provided 
herein* The words "necessary", "suitable", "equal" or 
words of like import shall mean necessary*, suitable or 
equal in the opinion of the Engineer. 

The words "approval of the Owner" or "approval by the 
Owner" shall mean arproval either by vote of or in 
writing by the duly authorized officials^ 



PROPOSAL REQUIREMENTS AND CONDITIONS 



Article 2, Contents of Proposal Forms, 

Proposal forms consisting of the documents listed below will be 
furnished by the Owner to the bidder upon request at the office of the 
Engineer o 

A, The Specifications ; including the Advertisement General Require-" 
ments, Special Provisions, Standard Detail Drawings, Addenda, 
Proposal Form and Contract Form» 

Bo_ The Plans . 

Article 3« Interpretation of Basic Estimate of Quantities. 

A._ All bids will be compared on the basis of the Engineer's estimate 
of quantities of work to be done, as shown in the Proposal,, 

These quantities are approximate only, being given as a basis for 
the comparison of bids, and the Owner does not expressly or by implication 
agree that the actual amount of work will correspond therewith, but reserves 
the right to increase or decrease the amount of any class, item or portion 
of the work, as may be deemed necessary or expedient by the Owner* 

Bidders are required to submit their estimate upon the following 
express conditions, which shall apply to and become part of every bid 
received, viz: 



An increase or decrease in the quantity for any item or --- r _. 
items shall not be regarded as cause for an increase or decrease in 
the prices, nor in the time allowed for the completion of the work, 
except as provided in the contract. An increase or decrease in the 
quantity of work to be done shall not warrant any claim for loss, 
damage or anticipated profit* 

B. The work has been divided into classes and items in order to 
enable the bidder to bid on the different portions of the work in accordance 
with his estimate of their cost, so that in the event of an increase or 
decrease in the quantities of any particular class of work the actual 
quantities executed may be paid for at the price bid for that particular 
class of work e 

Article lu Examination of Plans and the Location, 

Statements as to the condition under which the work is to be per- 
formed, including plans, surveys, measurements, dimensions, calculations, 
estimates, borings, etc., are made solely to furnish a basis for comparison 
of bids, and the Owner does not guarantee or represent that they are even 
approximately correct,, The Contractor must satisfy himself by his own 
investigation and research regarding all conditions affecting the work to 
be done and labor and material needed, and make his bid in sole reliance 
thereon. The Contractor should carefully examine any materials furnished 



by the Owner, the location of the work, the difficulties likely to be met 
in doing the work and all other factors relating to the Project* 

Article g„ Preparation p£__^opp ss ^ s 

A» Bid Prices 

The Bidder shall submit his proposal upon the blank forms fur- 
nished by the Owner ? The bidder shall specify a unit price, in both words 
and figures, for each and every item for which a quantity is given;, and 
shall also show the products of the respective unit prices and quantities , 
written in figures in the column provided for that purpose, and the total 
amount of the proposal obtained by adding the amounts of the several items, 
All words and figures shall be in ink D In case of a discrepancy between 
the prices written in words and those written in figures, the written wordj 
shall govern,, In case of a discrepancy between the unit prices and the 
extended totals, the unit prices shall govern., 

No bid will be accepted which does not contain a unit price for 
every item shown on the Proposal Fornu No conditional bids will be accepts 



Hhen an item in the Proposal contains a choice to be 
bidder, the bidder shall indicate his choice in accordance with the specifi- 
cations for that particular item, and thereafter no further choice will be 
permitted without permission from the Owner* 

The price for any item, bid and/or contracted for, unless other- 
wise rioted or specified shall include full compensation for all materials, 
equipment, tools, labor and incidental work, necessary to complete the 
item to the satisfaction of the Engineer,, The prices shall, without 
exception, include all royalties and costs arising from patents, trademarks^ 
and copyrights in any way 'involved in the work a 

Bo Signatures, 

All proposals shall be signed correctly with ink in the proper 
places provided, as follows*. 

If the proposal is made by an individual, his name and post 
office address shall be given* 

If the proposal is made by a firm, partnership or corporation 
it shall be signed by a person having such legal authority from the said 
firm, partnership or corporation and the person so signing the proposal 
shall give his own name and title (if any) in addition to the name and 
address of the firm, partnership or corporation., 

If the proposal i s made by a firm or partnership the names and 
addresses of the individual members shall be given.. 

If the proposal is made by a corporation, the name of the State 
under the laws of which the corporation was chartered and the names,, 
titles and business addresses of the President, Treasurer and Manager shall 
be given o 



Article 6. Delivery of Proposals, 

Each Proposal shall be submitted to the Owner in a sealed envelope. 
On the outside of the envelope shall be written the bidder r s name and 
address and the name of the project for which the bid is submitted. 

If forwarded by mail, the sealed envelope containing the Proposal, 
and marked as directed above, must be enclosed in another envelope addressed 
to the Owner. The recommended method of mailing shall be "Registered-Return 
Receipt Requested.," 

Proposals received by the Owner at the designated place after the 
time designated in the Advertisement for Bidders will be returned to the 
bidder unopened. 

It is the bidder's responsibility to see that his Proposal is at 
the designated place at the designated time. The Owner will not receive 
any Proposal not delivered to the designated place. 

Article 7* Proposal Guaranty Required. 

In order to insure the faithful fulfillment of its terms, each 
Proposal shall be accompanied by a certified check or lawful money as 
directed in the Special Provisions,, Said check will be returned to the 
bidder unless retained by the Owner under the conditions hereinafter 
stipulated. 

A bid bond will not be accepted as security. 

Article 8. Public Opening of Proposals. 

Proposals will be publicly opened and read aloud at the time and 
place indicated in the Advertisement for Bidders. Bidders or their 
authorized agents are invited to be present. 



Article 9. Rejection of Proposals. 

Proposals which fail to meet the requirements of Articles 5, 6 and 
7, or which are incomplete, conditional or obscure, or which contain addi= 
tions not called for, erasures^ alterations or irregularities of any kind 3 
or in which errors occur, or which contain abnormally high or abnormally 
low bid prices for any class of item of work, may be rejected as informal. 
The Owner may waive any informalities in or reject any or all bids and may 
accept any bid the Owner deems to be in his best interests or in the best 
interests of the group represented by the Owner. 

More than one proposal from the same bidder, whether or not the same 
or different names appear on the signature page, will not be considered. 
Reasonable proof for believing that any bidder is so interested in more 
than one proposal for the work contemplated will cause the rejection of all 
proposals made by him directly or indirectly. Any or all proposals will be 
rejected if there is reason for believing that collusion exists among the 
bidders. 
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Bidders whose proposals have been rejected because of evidence of 
collusion as specified in Article 9 will not be considered in future 
proposals for the same work., and such bidders may be disqualified from 
"bidding on future worko 

Article 10 . Withdrawal of Proposals. 

Any bid may be withdrawn prior to the scheduled time for opening as 
shown in the Special Provisions or authorized postponement thereof „ 

No bidder may withdraw a bid within 30 days after the actual date 
and time of the opening thereof,. 

Article 11, Competency of Bidders. 

No contract will be awarded except to responsible bidders capable of 
performing the class of work contemplated. Before the award of the contract 
any bidder may be required to show that he has the necessary facilities, 
experience, ability and financial resources to perform the work in a satis- 
factory manner and within the time stipulated* If the contract contains 
special work of a complicated nature or if it contains items for materials 
or wcfrk the character of which will depend upon the Contractor's skill or 
experience, he will be required to show proof that he has a satisfactory 
record of similar work performed or materials furnished under other con- 
tracts. Bidders may be required to furnish the Owner with formal sworn 
statements as to their experience and their financial status. 

Article 12, Material Cuaranty. 

Before any contract is awarded, the Bidder may be required to furnish 
without expense to the Owner a complete statement of the origin, composition 
and manufacture of any or all materials proposed to be used in the construc- 
tion of the work, together with samples, which samples may be subjected to 
the tests required by the Owner to determine their Quality and fitness for 
the work. 

Article 13 . Addenda and Interpretations. 

No interpretation of the meaning of the plans, specifications or 
other contract documents will be made to any bidder orally. Every request 
for such interpretation should be in writing addressed to the office of 
Tighe & Bond, Consulting Engineers, Bowers & Pequot Streets, Holyoke, Mass., 
and to be given consideration must be received at least five days prior to 
the date fixed for the opening of bids. Any and all such interpretations 
and any supplemental instructions will be in the form of written addenda to 
the specifications which, if issued, will be mailed by registered mail with 
return receipt requested to all prospective bidders (at the respective 
addresses furnished for such purposes) not later than three days prior to 
the date fixed for the opening of bids. Failure of any bidder to receive 
any such addendum or interpretation shall not relieve any bidder from any 
obligation under his bid as submitted. All addenda so issued shall become 
part of the contract documents. 
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AWARD AND EXECUTION OF THE CONTRACT 



Article lii. Considera tion of Bids. 

The Owner reserves the right to reject any or all proposals, to waive 
technicalities , and to advertise for new proposals, or proceed to do the 
work otherwise, as it may deem best for its own interests,. 

Article lg» Award of Contracts 

The bids will be compared on the basis of the totals of the sums 
obtained by multiplying the Engineer's estimate of quantities by the unit 
price stated on the Proposal for each respective item. 

The lowest bidders will be determined as described in the above 
paragraph. The responsible bidders will be determined as described in 
Articles 9, 11 and 12. 

The Contract will be awarded by the Owner as soon as practicable 
after the opening of bids. The successful bidder will be notified in 
writing, by mail, or otherwise, that his bid has been accepted and that he 
has been awarded the contract* 



Article 16. Return o f Proposal Guaranty, 

The Proposal Guaranty will be returned to all .accept the three lowest 
formal bidders within three days after the opening of the bids. The 
Proposal Guaranty of each of the three lowest formal bidders will not be 
released by the Owner until after a Contract has been executed. Within 
three days after the signing of a Contracts the Proposal Guaranty of eac'h 
of the three low bidders will be returned except as hereinafter provided* 

The Proposal Guaranty submitted with af bid rejected as informal 
will be returned within three days of said rejection. 

Article 17^ Contract Bond Required. 



to the execution of the Contract^ the Contractor will be 
required to furnish a surety bond in the amount specified in the Special 
Provisions as security for faithful performance of this Contract, The bond 
shall also guarantee payment of all persons performing labor on the project 
under this Contract and furnishing materials in connection with this 
Contract. 

The bond must be in the usual and approved form and must also 
contain the following! "and shall pay for "all labor performed or furnished 
and for all materials used or employed, and shall pay all persons who 
contract with the principal for iabor and materials as provided in the 
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General Laws of Massachusetts, Chapter llr?, then this obligation to be void, 
otherwise to remain in full force and effect." 

Attorneys in fact who sign bid bonds or contract bonds must file with 
each bond a certified copy of their power of attorney to sign said bonds. 

The surety is to be a bonding company or securities satisfactory to 



cution of 'Contract. 



Contractor to whom the contract is awarded will be required to 
office of the Engineer with the surety offered by him, and 
mtract within 10 calendar days from the date of the notice 
from the Owner or Engineer to the bidder that the contract is ready for 
contract shall be in writing on the forms providedt, 



Fajlur_e__to Exe cute Contract . 

successful bidder fail to execute the contract and furnish 
insurance, as herein specified, within the time stipulated^ 
its option, determine that the bidder has refused to 
with the Owner. The Owner will consider the Proposal 

ited by the Bidder » The Owner will then offer the Contract 

lowest responsible Bidder. 



SCOPE OF WORK 



Article JO. Intent of Plans and Specifications, 



intent that the plans and specifications shall prescribe a 
improvement; and when the work is completed, the Contractor 
shall leave the job site in a neat and finished condition. 



shall do all the work and furnish all the materials, 
> s except as otherwise specified, necessary or proper for 
.eting the work required by the contract, in the manner 
■specified* He shall complete the entire work to the 
Engineer, and in accordance with the specifications and 
drawings for the work 3 at the prices agreed upon 8 



contract s 
ity with th 
cations and 
with the di 
progress of 



k, labor and materials to be done and furnished under the 
done and furnished strictly pursuant to, and in conform- 
pecifications and the plans for the work, which said specifi™ 
shall form part of the contract, and also in accordance 
of the Engineer as given from time to time during the 
. under the terms of the contracts 



Article 21. Special Conditions, 



items or conditions anticipated for any proposed work, 
and not covered by these "General Requirements", will be described and 
special Revisions"* Said Special Provisions shall be 
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considered a part of the contract* In case of conflict between the said 
Special Provisions and. General Requirements, the Special Provisions shall 
govern. 

Article 22. Alteration of Work. 



Should it be found desirable by the Engineer to make alterations in 
the form or character of any of the work done, or to be done, the Engineer 
may order such alterations to be made, defining them in writing, supplemented 
with drawings when in the opinion of the Engineer it is necessary, and the 
alterations shall be made accordingly; provided that in case such alter- 
ations increase the cost of the work the Contractor shall be remunerated at 
prices based on prices allowed on the same character of work under the 
specifications, and in case the alterations shall diminish the cost of the 
work no allowance will be made for anticipated profits* 

In case of any alteration, change or addition to the work as origin- 
ally contemplated, and if said alteration, change or addition justified an 
increase in the cost of the work, the Owner reserves the right to decide the 
method that will be used to determine said additional costs,, (see Article 
73o) 

In case of any alterations, so much of the contract as is not 
necessarily affected by such alterations shall remain dn force upon the 
parties thereto, and such alterations shall be made under the terms of and 
as a part of the contract, and the security for the performance of the 
contract shall in nowise be invalidated, but shall be held to secure in 
like manner the performance of the alterations made under the contract and 
of any extra work done under the provisions of Article 23. 

The Contractor shall perform the work as increased or decreased 
within the qualifying limits named and subject to the provisions outlined 
above, but no allowance shall be made for any change in anticipated profits* 
Adjustments shall be considered waived unless specific complaint is made 
in writing by the Contractor previous to the construction of such alteration 
or change and within three calendar days following notice from the Owner of 
such alteration or change. 

Article 23, Extra Work. 

The Contractor shall do any work no!- herein otherwise provided for, 
when and as ordered in writing by the Engineer, such written order to 
contain particular reference to this article. 

If the Contractor claims that any instructions from the Engineer 
involve extra cost or an extension of time, he shall so notify the Engineer 
in writing within three calendar days after the receipt of the Engineer T s 
instructions and in any event before proceeding to execute the extra work B 
No claim from the Contractor will be considered valid unless made in 
accordance with the terms of this Article. 

Such notice by the Contractor and the keeping of costs by the Engineer 
shall not in any way be construed as proving the validity of the claim. 
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Payment for extra work will be made in accordance with the provisions 
of Article 73* 

The Owner may at any time 5 by a written order 3 and without notice to 
ihe Surety or Sureties s require the nerformance of such changes in the work 
as it may find necessary or desirable • 

Article 2\\ * Ma.1 ^tejna n_ce_o ^_^tgu rs » 

When required by the Owner 3 a project shall be closed to travel during 
construction. Suitable detours shall be provided and maintained as directed 
or as specified in the "Special Provisions 11 and in Articles $0 and 5l<> 
Payment for this work is to be included by the Contractor in his unit prices 
for the various items of works No special payment will be provided unless 
otherwise stated under ^Special Provisions , tt 

Article 2$° jgEgXfl^ 

Existing structures such as bridgesj culverts,, dikes s walls; pipes 3 
guard railingj fences*, street railway ties and rails^ found within the 
project limits on right-of-way^ which are to be replaced or rendered useless 
by new construction shall be removed by the Contractor at his own expense 
unless otherwise provided in the Special Provisions* When their location 
is such as not to interfere with the work ? the removal shall not be done 
until the new structures replacing them are ready for traffic or until the 
Engineer shall permit® 

All material in existing structures requiring removal shall remain 
the property of the Owner e The material shall be removed without damage^ in 
sections which will permit easy handling and disposal^ to locations within 
the limits of the project., and convenient for their subsequent removal by 
the Owner, or as directed by the Engineer® All discarded material^ rubbish 
or debris shall be removed from the work and disposed of as directed. No 
foreign material or debris shall be permitted to remain or move in a waterway. 

Article 26 » Rj^fats_jji_^e_JPse _of_fet erj : Als^ 

The Contractor with the approval of the Engineer^ may take suitable 
ledge, gravel 5 sand ? loam, clay or other material from within the location 
lines of the project under construction and uee it for other purposes than 
for forming embaitaents If such use necessitates securing additional 
material for forming embankments^ the Contractor shall at his own expense^ 
furnish an amount of borrow of a satisfactory quality ^ equal to the amount 
of material taken 5 as measured in excavation* The Contractor shall not 
excavate or remove any material which is not within the excavation as 
indicated by the slope stakes and grade lines , without written approvals 
No excavated material suitable for use shall be wasted^ unless as directed^ 

Unless otherwise provided the material from any existing structure 
may be used temporarily by the Contractor during constructions Such 
material shall not be cut., bent s broken or otherwise damaged* 
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Nothing in the contract shall be construed as vesting in the 
Contractor any right of property in the materials used after they have been 
attached or affixed to the work or the soil; but all such materials shall, 
upon being so attached or affixed, . become the property of the Owner. 

■Ar ticle 2?. Final Cleaning Up. 

Upon completion uf the work and before acceptance and final payment,, 
the Contractor shall remove, at his own expense, from the project location 
and from adjoining property, all temporary structures and all surplus 
material and rubbish which may have accumulated during the prosecution of 
the work, and shall leave the work broom clean and in a neat and orderly 
condition. The Contractor shall clean up the job so that the condition 
of the site will be at least equal to its condition before work began. 

No equipment or materials shall be left on the right-of-way or 
project limits without the written permission of the Engineers. 

CONTROL OF WORK 



Article 28, Authority of the Engineer, 



engineer shall decide all questions which may arise as to the 
quantity, quality, acceptability, fitness and rate of progress of the 
several kinds of work to be performed and materials to be furnished under 
the contract, and shall decide all questions which may arise as to the 
interpretation of any part of the contract, especially the plans and speci- 
fications which are a part thereof, as to the fulfillment of this contract 
on the part of the Contractor, and the determination and decision of the 
Engineer shall be final and conclusive? and such determination and decision, 
in case any question shall arise 5 shall be a condition precedent to the 
right of the Contractor to receive any money hereunder. 

Article 2?» Plans and Detail Drawings. 



Approved plans, profiles and sections on file in the office of the 
Engineer will show the location, details and dimensions of the work contem- 
plated, and all work shall be in strict conformity therewith and with the 
specific; " ' 



Supplemental plans and detail drawings as required in the specifica- 
tions and furnished by the Contractor shall upon approval become a part of 
the complete plans. Such approval of supplemental plans or detail drawings, 
however, shall not be construed as a complete check and shall not operate 
to relieve the Contractor of any of his responsibility under the contract 
for the satisfactory completion of the work s nor for the accuracy of the 
dimensions, details or quantities or for their agreement. 

When submitting detail drawings for approval, complete sets of prints 
as directed shall be furnished the Engineer who will return one set either 
approved or with corrections marked thereon. Finally, the Contractor shall 
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furnish the Engineer with complete sets of prints as directed of the cor- 
rected and approved detail drawings. No changes shall be made in the 
approved drawing without the written consent of the Engineer* 

The contract price shall include the cost of furnishing all working 
drawings and the contractor will be allowed, no extra compensation therefore 
The Engineer will specify the number of sets of approved detail drawings 
that will be required,, 

Any work done or materials furnished by the Contractor prior to the 
approval of the working drawings shall be at his own risk* 

Article 30. Conformity with Flans and Allowable Deviations „ 

The finished work shall conform in all respects to the lines, grades, 
cross sections and dimensions given on the approved plans, Where conditions 
make it necessary or desirable for major deviation from the approved plans, 
such changes shall be made as specified in Article 22 and 23 3 upon authoriza- 
tion in writing by the 0wner o 

Article 31. Co-ordination of Specifications and Plans. 

The General Requirements, the Addenda, the Proposal Form, the Contract 
Form, the Plans, the Special Provisions, and all supplementary documents are 
essential parts of the Contract, and a requirement occurring in one is a" 
binding as though occurring in all. They are intended to be cooperative; to 
describe and provide for a complete work. In case of disagreement, the Plans 
shall have precedence over the General Requirements and the Special Provi- 
sions shall govern over both the Plans and the General Requirements! 
figured dimensions shall govern over scaled dimensions. 

Article 32. Co-operation by Contractor., 

The Contractor will be given two copies of approved contract drawings^ 
detail sheets, contract and special provisions,. He shall have one copy of 
all such information and a copy of the specifications on the work and 
available for reference at all times during the prosecution of the work. He 
shall have at all times a competent and reliable superintendent or foreman 
on the work, authorized to receive orders and to act for him. Whenever the 
Contractor is not present on any part of the work when it may be desired to 
give directions, orders will be given by the Engineer and they shall be 
received and executed by the foreman or superintendent who is in charge of 
the particular work in reference to which the orders are given. 

The Contractor shall provide all reasonable facilities to enable the 
Engineer to inspect the workmanship and materials entering into the work. 
He shall cooperate in the matter of setting and preserving stakes, bench 
marks, etc, for controlling the work. 

The Contractor shall so carry on his work under the direction of the 
Engineer that public service corporations, or municipal departments may 
enter on the work to make changes in their structures or to place new 
structures and connections therewith without interference, and the Contrac- 
tor shall have no claim for or on account of any delay which may be due to 
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or result from said work of public service corporations or municipal 
departments,, 



Article 33 * Adjacent Contracts,, 

The Contractor shall carry on his work concurrently with that being 
done on other contracts or work (if any) adjacent to or in conjunction with 
the project, so as to provide for all possible cooperation towards the 
satisfactory completion of the work with a minimum of delay and inconveni- 
ence- Where necessary and insofar as possible he shall permit other 
contractors free and unobstructed passage over the work n He shall have 
no claim for or on account of any damage or delay due to the operations 
of other contractors or their movements over his section of the work. 

Article 3h » Construction Stakes, 

The Contractor shall furnish, free of charge, all stakes and such 
temporary structures as may be necessary for marking and maintaining 
points and lines given by the Engineer for the building of the work, and 
shall give the said Engineer such facilities and materials for giving said 
lines and points as he may requires and the Engineers marks shall be 
carefully preservedo 

Article 35» Authority and Du ties of Engineer's Assistants., 

The Engineer may appoint such assistants and representatives as he 
desires and they shall be authorized to inspect work and materials, to give 
directions pertaining to the work or to the safety and convenience of the 
public, to approve or reject materials, to make measurements of quantities 
and to perform such other duties as may be designated by the Engineer 

In case of any dispute arising between the Contractor and the Engin- 
eer's assistants, as to materials furnished or the manner of performing 
-the work* the Engineer's assistants shall have the authority to reject the 
materials or to suspend the work until the question at issue can be referred 
to and decided by the Engineer.. 

Engineer's assistants are not authorized to revoke, alter, enlarge, 
relax or release any requirements of these specifications, nor to issue 
instructions contrary to the plans and specifications* They shall in no 
case act as foreman or perform other duties for the Contractor* 

Article 36 B Inspection of Work and Materials^ 

The Engineers agents and employees of the Owner may for any purpose 
enter upon the work and premises used by the Contractor and the Contractor 
shall provide safe and proper facilities therefore 

The inspection of the work shall not relieve the Contractor of any of 
his obligations to fulfill the terms of the Contract as herein prescribed by 
the plans and the specifications*, 
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The Contractor shall furnish the Engineer or his authorized 
representative with every reasonable facility and assistance for ascer™ 
taining whether or not the work as performed is in accordance with the 
requirements and" intent of the plans and specifications* If so directed^ 
the Contractor shall 3 at any tme s before the acceptance of the work 5 
remove or uncover any portions of the finished work necessary for inspec- 
tions After the inspection the Contractor shall restore said portions 
of the work to the condition required by the specifications. 

The Contractor shall furnish written information to the Engineer 
stating the original sources of supply and dates of manufacture of all 
materials manufactured away from the actual site of the work« In order 
to insure a proper time sequence for required inspection and approval 
this information shall be furnished at least two (2) weeks (or otherwise 
directed by the Engineer) in advance of the incorporation in the work of 
any such materials • 

Failure to reject any defective work or materials shall not in any 
way prevent later rejection when such defect is discovered,, or obligate 
the owner to make final acceptance* 



Article_j7B_ Rgj^gj^£^_j g fegtiv^e_or Unauthorised Work s 

All defective work shall be removed^ repaired or made good^ notwith- 
standing that such work has previously been inspected and approved or 
estimated for payments If the work or any part thereof shall be found 
defective at any time before the final acceptance of the whole work., the 
Contractor shall at his own expense make good such defect in a satisfactory 
manner » 

Any work done beyond the lines and grades shown on the plans or as 
given 3 except as herein provided^ or any extra work done without authority, 
shall be considered as unauthorised and at the expense of the Contractor * 
Such work will not be measured nor compensation allowed therefor a Work so 
done may be ordered removed at the Contractors expense^ 

Upon failure of the Contractor to remove and satisfactorily dispose 
of any or all defective or unauthorised work 5 and to remedy the same after 
being so notified^ the Engineer may cause such defective work to be 
remediedj removed and replaced^ and such unauthorized work to be removed; 
and to deduct the costs therefor 3 from any moneys due or to become due the 
Contractor 8 



Article 38. Zi2Si™lE£H£ii££^ 

Before any acceptance of the entire project the Engineer will make a 
complete final inspection of the work done e 

If the work or any part thereof is not acceptable to the Engineer 
at the time of the final inspection^ he shall notify the Contractor in 
writing of the particular defects or parts to be remedied before final 
acceptance* If the Contractor has not arranged within a period of five (5) 
days after the date of transmittal of such notice of nonacceptability ? to 
complete the work speedily as described by the Engineer^ the Engineer may 
without further notice and without in any way affecting the contract^ make 
such other arrangements as he may consider necessary to insure the satisfac- 
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tory completion of the project. The cost of so completing the work shall be 
deducted from any moneys due or which may become due the Contractor under 
the contracts 



CONTROL OF MATERIAI5 

Article 39 » Source of Supply and Quality* 

The source of supply of each material shall be approved by the 
Engineer before delivery is started., 

The Contractor shall furnish all materials required for the work 
specified in the contract, and said materials shall meet the requirements 
of the specifications for the kind of work involving their use. " 

Only new and first quality materials, comforming to the requirements 
of these specifications and approved by the Engineer shall be used in the 
work* If, after trial, it is found that sources of supply which have been 
approved do not furnish a uniform product, or if the product from any 
source proves unacceptable at any time, the Contractor shall furnish 
approved material from other approved sources. 

The Contractor may be required to furnish sworn certificates as to 
quality and quantity of materials before said materials are incorporated 
in the work. 



Article J4O. Samples and Tests. 

Tests of materials will be made by the Board or under its direction,, 
The Contractor shall furnish such facilities as the Engineer may require 
for collecting and forwarding samples, and shall not make use of, or 
incorporate in the work, any material represented by the samples until the 
required tests have been made and the material accepted,, The Contractor 
in all cases shall furnish the required samples without charge. Where tests 
are required of materials already incorporated in the work, the Contractor 
shall furnish samples, cut from the completed work at a time and as 
directed by the Engineer . The area affected by the removal, shall be re= 
placed and refinished, and the Contractor will receive no special compensa- 
tion for any of the aforesaid work. 

Article Ul. Pgliyerv_and Storage of Ma terials. 

Materials and equipment shall be progressively delivered at the site 
so that there will be neither delay in the progress of the work nor an 
accumulation of material that is not to be used within a reasonable time. 

Materials shall be stored at the expense of the Contractor so as to 
insure the preservation of their Quality and fitness for the work. When 
considered necessary by the Engineer, they shall be placed on wooden plat- 
forms or other hard clean surfaces, and not on the ground, and shall be 
placed under cover when directed. Stored materials shall be so located as 
to facilitate prompt inspection. 
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Artlcle j^ Defecjtivejfeterigl^ 

Materials not conforming to these specifications shall be rejected^ 
and removed from the work by the Contractor as directed* No rejected 
material, the defects of which have been subsequently corrected^ shall be 
used except with the permission of the Engineer* Should the Contractor 
fail to remove defective material within the time indicated in writing, 
the Engineer shall have the authority to remove and replace the defective 
material^ and the coat of such removal and replacement will be deducted 
from any moneys due or to become due the Contractor,, 

LEGAL RELATIONS AMD CONTRACTOR'S RESPONSIBILITY 
Article U3. Laws to be Observed,, 



The Contractor shall keep himself fully informed of all existing and 
future state and national laws and municipal ordinances and regulations in 
any manner affecting those engaged or enpioyed in the work ? or the materials 
used in the work 3 or in any way affecting the conduct of the work 5 and of 
all such orders and decrees of bodies or tribunals having any jurisdiction 
or authority over the same e If any discrepancy or inconsistency is discov- 
ered in the contract for this work in relation to any such law# ordinance^ 
regulation^ order or decree., he shall forthwith report the same to the 
Engineer in writing® He shall at all times himself observe and comply with, 
and shall cause all his agents and employees to observe and comply witfa^ all 
such existing and future laws,, ordinances^ regulations^ orders and decrees. 

The Contractor shall comply with the provisions of Chapter k6l of the 
Acts of 1935* A table of the minimum wage rates is attached hereto^ 

The Contractor's attention is directed to the fact that all applicable 
State and Municipal Lawsj and rules and regulations of all authorities 
having 'jurisdiction over the construction work in the locality of the 
project shall apply to the Contract throughout^ and they are deemed to be 
included herein the same as though herein written out in full® 

A^ Compensation Insurance for Workmen and Traffic Officers 8 

!• jforjgngiu 

The Contractor shall, before commencing performance of the 
contracts provide by insurance for the payment of compensation and the 
furnishing of other benefits under Chapter ll#, Section 3i;A and Chapter 1$2 
of the General Laws s Tercentenary Edition^ to all persons to be employed under 
the contract; and he shall continue such insurance in full force and effect 
during the term of the contract* 

Failure to provide and continue in force such insurance as 
aforesaid shall be deemed a material breach of the contract and shall operate 
as an immediate termination thereof • 
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No cancellation of such instance, whether by the insurer or 
by the insured^ shall be valid unless written notice thereof is given by the 
party proposing cancellation to the other party and to the officer or agent 
who awarded the contract at least fifteen days prior to the intended effec- 
tive date thereof , which date shall be expressed in said notice.. Notice of 
cancellation sent by the party proposing cancellation, by registered mail, 
postage prepaid, with a return. receipt of the addresseerequested, shall be 
sufficient notice. An affidavit of any officer, agent or employee of the 
insurer or of the insured, as the case may be, duly authorised for 1he 
purpose, that he has so sent such notice addressed as aforesaid shall be 
prima facie evidence on the sending thereof as aforesaid,, This section 
shall apply to the legal representatives, trustee in bankruptcy, receiver, 
assignee, trustee and the successor in interest of any such Contractor. 

The aforesaid insurance shall be taken out and maintained at 
the Contractor's own expense, 

2 Traffic Officers „ 



The Contractor shall take out and maintain at his own expense, 
insurance against damages arising from injury to special uniformed police, 
referred to in Article 58, while they are engaged in the performance of 
their duties The coverage and provisions of such insurance shall be 
similar to those required to insure employees of the Contractor under the 
Workmen's Compensation Act, and shall be in addition thereto,, 



aforesaid insurance shall be taken out and maintained 
at the Contractor's own expenseo 

3° Contrac tor j s Publ ic Liab ill ty and_^ operty_ Da mage Liability 
Insurance, 

The Contractor shall furnish evidence to the Board that, with 
respect to the operations he performs, he carries Contractor's Public 
Liability Insurance providing for a limit of not less than a monetary value 
specified in the Special Provisions for all damages arising out of bodily 
injuries to or death of one person^ and, subject -to that limit for each 
person, a total limit of a monetary value specified in the Special Provisions 
for all damages arising out of bodily injuries to or death of two or more 
persons in any one accident, and Contractor's Property Damage Liability 
Insurance providing for a limit of not less than a monetary value specified 
in the Special Provisions for all damages arising out of injury to or des- 
truction of property in any one accident and, subject to that limit per 
accident^ a total (or aggregate) limit of a monetary value specified in the 
Special Provisions for all damages arising out of injury to or destruction 
of property during the policy period,, 

If any part of the work is sublet similar insiirance shall be 
provided by or in behalf of the subcontractors to cover their operations* 

Such property damage and public liability insurance as are 
provided under this Contract must cover all the various types and items of 
work that are to be undertaken . For the purposes of this Contract the 
insurance shall be considered to be in full effect from the date of signing 
of the Contract to the date of the final acceptance of the work, 

-17» 



Such public liability and property damage insurance as are 
provided under this contract must carry a clause or rider agreeing to 
"assume the defense of and indemnify and save harmless the Owner, together 
with his officers, employees and agents, from all suits, loss, cost or damage 
arising out of or attributable to claims related to the project.," 

Satisfactory proof of insurance coverage shall be given "to 
the Owner. Three copies of the insurance certificate shall be furnished 
prior to the signing of the Contract. A complete policy will be furnished 
to the Engineer before the beginning of construction operations. 

Failure to provide and continue in force, the property 
damage and public liability insurance during the life of this Contract shall 
be deemed a breach of the Contract and shall orerate as an immediate termina- 
tion thereof. 

The aforesaid insurance shall be tsken out and maintained at 
the Contractor's expense. 

-Ar t icle Irj* Working Hours « 

No laborer, workman, mechanic, foreman or inspector working within 
the Commonwealth, in the employ of the Contractor, sub- contractor, or 
other person doing or contracting to do the whole or a part of the work 
contemplated by the contract, shall te required or permitted to work more 
than eight hours in any one day or more than forty-eight hours in any one 
week, or more than six days in any one week, except in cases of emergency,, 
Any contractor or sub-contractor for said department, may employ laborers, 
workmen, mechanics, foremen and inspectors for more than eight hours in 
any one day in such construction or reconstruction when, in the opinion of 
the commissioner of labor and industries, public necessity so requires,, 

Article 1|6. Rules for Employment of Labor. 

The Contractor and all sub-contractors shall keep a true and accurate 
register of all mechanics, teamsters, chauffeurs and laborers employed 
thereon, showing the name, address, and occupational classification of each 
employee on said works, and the hours worked by, and the wages paid to each 
such employee, and shall furnish to the Massachusetts Department of Labor 
and Industries upon its request a true statement of the same. Such records 
shall be kept in such manner as the Commissioner of Labor and Industries 
shall prescribe, and shall be open to inspection by any authorized represen- 
tative of the Department of Labor and Industries at any reasonable time and 
as often as may be necessary,. 

In the employment of mechanics, teamsters, chauffeurs, and laborers 
in the construction of public works by persons contracting or subcontracting 
for such works, preference shall first be given to citizens of the Common- 
wealth who have served in the army or navy of the United States in time of 
war and have been honorably discharged therefrom or released from active 
duty therein, and who are qualified to rerform the work to which the employ- 
ment relates; and secondly, to citizens of the Commonwealth generally, and, 
if they cannot be obtained in sufficient numbers, then to citizens of the 
United States. Every employee in the work covered by the contract shall 
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lodge, board and trade where and with whom he elects,- and neither the 
Contractor nor his agents or employees shall directly or indirectly require 
as a condition of employment therein that an employee shall lodge, board 
or trade at a particular place or with a particular person. Attention of 
bidders is called to Section Hi 8 of Chapter lh9 of the General Laws, and 
acts in amendment thereof which require the weekly payment of employees. 

Article hi* Permits and Licenses. 

The Contractor shall procure at his own expense all permits and 
licenses, pay all charges and fees and give all notices necessary and due 
in connection with the lawful prosecution of the work. 

Article 1|S. Patented Devices, Materials and Processes. 

"Whenever the Contractor desires to use any design, device, material, 
or process covered by letters patent or copyright, the right for such use 
shall be secured by suitable legal agreement with the patentee or owner, 
and a copy of this agreement shall be filed with the Owner. 

Article lr? a Sanitary Provisions. 

The Contractor shall provide and maintain in a neat and sanitary 
condition such accomodations for the use of his employees as may be 
necessary to comply with the requirements of the Department of Public 
Health, local health officials or of other authorities having jurisdiction. 

Article gO. Public Safety and Convenience. 



Contractor shall be responsible for the maintenance of traffic 
over 3 through or around the work included in his contract with the maximum 
of safety and practicable convenience to such traffic during the life of 
the contract, and whether or not work thereon has been suspended temporarily. 
He shall take all precautions for preventing injuries to persons or damage 
to property in or about the work 9 If the Contractor constructs temporary 
bridges or provides temporary crossings of streams, his responsibility for 
accidents shall include the roadway approaches as well as the structures of 
such crossings 8 



tfork shall be carried on in such a manner as to provide safe 
passage at all times for public travel and w^th least obstruction to traffic, 
The convenience of the general public and of residents along and adjacent 
to the project shall be provided for in an adequate and satisfactory manner. 
The Contractor shall provide and maintain at his own expense (except as 
otherwise provided herein.) in a safe and passable condition, such temporary, 
by-passes snd temporary bridges as may be necessary to accomodate traffic 
on and around the construction; and he shall provide and maintain, in a safe 
condition, temporary approaches to and crossings of intersecting highways. 

Roads shall be closed to travel only as directed by the Engineer. 
Where the new construction coincides with the present traveled way, the 
Contractor shall so carry on his wcrk that travel will not be obstructed. 
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The Contractor shall at all times so conduct the work that the abutters 
shall have reasonable access to their property as directed by the Engineer, 
When it is necessary to leave materials and equipment upon the highway 
they shall be placed so as to cause the least possible obstruction to 
pedestrians and other travel* 



Work shall be carried on in such a manner as to provide for reason- 
able fire protection at all 



When the work in any way affects the operations managements mainten- 
ances business or traffic on any railroad,, such work shall be carried on in 
a manner satisfactory to the said railroads The Contractor shall use all 
possible vigilance in order effectually to guard against all accidents or 
damages on the railroad due to his work, and the Contractor shall at all 
times during the progress of the work so manage and execute the same as to 
cause the least possible interference with the operation^ management, 
business or traffic of 



In the event that the Contractor fails to comply with the provisions 
of this Article^ then the Owner shall proceed to make such required im- 
provements, detours, by-passes^ etc® 5 as he believes necessary*, The Owner 
shall, at his own discretion^ either proceed with sajd wcrk immediately or 
after a suitable time limit specified in a notice to the Contractor.. The 
cost of said work will be borne by the Contractors 



Article £l. Barricades. 
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Article 52. jl^jgj ^ticj^^ 



The Contractor shallj at his own expense* preserve and protect from 
in.iury all property either public or private along and adjacent to the 
project, and he shall be responsible for and repair at his own expense any 
and all damage and injury thereto^ He shall exercise special care during 



his operations to avoid injury to underground structures such as water or 
gas mains, pipes, conduits, manholes, catch basins, etc. When necessary, 
the Contractor shall cooperate with representatives of public service 
companies in order to avoid damage to their structures by furnishing and/or 
erecting suitable supports, props, shoring or other means of protection. 

Fire hydrants adjacent to the work at all times shall be readily 
accessible to fire apparatus and no material or other obstructions shall be 
placed within a radius of ten (10) feet of a fire hydrant. 

Land monuments and property marks shall be carefully protected and 
if necessary to remove the same, he shall do so only at the Engineer's 
direction and after an authorized agent has witnessed or otherwise refer- 
enced their location. The Contractor shall not injure or remove trees or 
shrubs without proper authority. Insofar as possible the Contractor shall 
confine his movements and operations to the area within the limits of the 
location and the area outside the scope of the work shall not be disturbed 
except as directed. 

Article £3, Responsibility for Damage Claims. 

The . Contractor shall take all responsibility for the work and take 
all precautions for preventing injuries to persons and property in or about 
the work| shall bear all losses resulting to him on account of the amount 
or character of the work, or on account of the weather elements or other 
causes, and the Contractor shall indemnify and save harmless the Owner 
and all of its officers, agents and employees against all suits, claims or 
liability of every name and nature, arising out of or in consequence of any 
acts of omission or neglect of the Contractor in the performance of the 
work covered by the contract and/or failure to comply with the terms and 
conditions of said contract, whether by himself or his employees or sub- 
contractors. 

Damage to materials furnished by the Owner or damage to the Owner's 
property, either now existing or constructed under this Contract, and all 
loss or deterioration occurring prior to the final acceptance of the work, 
and resulting from the Contractor's operations, shall be made good by the 
Contractor at no expense to the Owner* 

i 

Article f?iu Contractor 1 s Respon sibility for the Work. 

Until its final approval by the Owner, the Contractor shall assume 
full charge and care of the work and he shall take every necessary precau- 
tion against injury or damage to the wcrk by action of the elements, or 
from any cause whatsoever, whether arising from the execution or the non- 
execution of the contract. The Contractor shall bear all losses resulting 
to him on account of the amount or the character of the work, or because 
the nature of the land in or on which the work is done is different from 
what was estimated or expected^ or on account of the weather elements, or 
other causes. 

The Contractor shall rebuild, repair, restore and make good at his 
own expense, all injuries or damages to any portion of the work occasioned 
by any of the above causes before the completion of the work and the accep- 
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. but not shown on the 
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Article gg. Claims Against Contractor^ 



The Contractor shall pay 
by him and for the rental of 
on account of the work herein c 
which would otherwise be payable 
or so much as may be necessary 
losses or damages incurred by the 
and may retain, until all claim 
Owner shall be of opinion will 
the Owner and its officers and a 
and (2) all claims for labor 
employed in such construction or 
is not incorporated in 
necessarily consumed or 
to the extent of its 
rental oi" hire of vehicles 
rollers propelled by steam or 
appliances and equipment employed 
County Treasurer or City or Town 
Chapter ll±9 of the General Laws, 
as amended by Chapter 361 of the 
amendments thereto, or the Owner 
any moneys retained under 
contract are insufficient to pay 
materials and for the rental of ; 




,s for labor and materials contracted 
equipment hired by him for or 
The Owner may keep any moneys 
hereunder, and apply the same, 
the payment of any expenses, 
determined as herein provided, 
so much of the moneys as the 
settle (1) all claims against 
ified in Article $J> and Ski 

for materials used or 
luding lumber so employed which 
or repair work and is not wholly or 
s as to lose its identity but only 
its fair salvage value 5 and for the 
and Backfilling equipment 
ete mixers, tools and other 
ing been filed with the 
with Section 29, 
n the Tercentenary Edition, 
ar 1938, and all subsequent 
such settlements and apply thereto 
f the moneys retained under the 
under the claims for labor and 
lances and equipment filed as aforesaid. 
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the Owner may, at its discretion, pay the same, and the Contractor shall 
repay to the Owner all sums so paid. The Owner may also, with the written 
consent of the Contractor, use any moneys retained, due or to become due 
under the contract, for the purpose of paying for labor and materials and 
for the rental of appliances and equipment for the work for which claims have 
not been filed as specified above. It is understood that the security re- 
quired by Section 29 of Chapter 2h9 of the General Laws, Tercentenary Edition, 
is obtained both by the bond accompanying the contract and by the power of the 
Owner to retain and pay money under the provisions of this article, but the 
release of one shall in no way impair or discharge the other. 

Article g6. No Waiver of Legal Rights „ 

Neither the inspection by the Owner nor any of its employees or agents, 
nor any order, measurement or certificate by the Engineer, nor any order by 
the Owner for the payment of money, nor any payment for, or acceptance of, 
the whole or any part of the work by the Engineer or Owner, nor any extension 
of time, nor any possession taken by the Owner or its employees, shall 
operate as a waiver of any provision of the contract, or of any power 
herein reserved to the Owner or any right to damages herein provided; nor 
shall any waiver or any breach of the contract be held to be a waiver of 
any other or subsequent breach. Any remedy provided in the contract shall 
be taken and construed as cumulative, that is, in addition to each and every 
other remedy, herein provided; and the Owner shall also be entitled as of 
right to a writ of injunction against any breach of any of the provisions 
of the contract. 

Article 57 » Use of Explosives. 

When the use of explosives is necessary for the prosecution of the 
work, the Contractor shall observe the utmost care not to endanger life and 
property, and whenever directed, the number and size of the 'charges shall 
be reduced. All explosives shall be stored in a secure manner and all such 
storage places shall be marked clearly "DANGEROUS - EXPLOSIVES,'* and shall 
be in the care of competent watchmen at all times. The method of storage 
and handling explosives and highly inflammable materials shall conform with 
all- the State laws and regulations, as well as any local requirements. 

Prior to blasting, the Contractor shall serve reasonable notice thereof 
to the operating official or company, or companies, leasing or owning pipes, 
conduits, poles, wires, etc*, in danger of being injured by the blasting in 
order that a representative of said owner or lessees may be present at the 
site, and he shall take proper precaution to prevent such injury by the use 
of sufficient dunnage. 

No blasting shall be attempted until sufficient warning has been 
given to all persons in the vic'inity of the work. 



cost of additional bond or insurance, if any, required by the 
Owner and/or his agents, or by other duly authorized officials, shall be 
borne by the Contractor. No extra compensation will be paid the Contractor 
for the additional risk involved in blasting, for the additional cost of the 
extreme precautions required for safe blasting or' for the additional cost 
of bonds or insurance required. 

Article g8. Traffic Officers and Flagmen. 

When in the opinion of the Owner it is necessary that special uni- 
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formed police be used to direct traffic, he may request the Contractor to 
obtain, in addition to the usual employees of the Contractor a reasonable 
number of special uniformed police, and the Contractor shall obtain and 
furnish such men, These special uniformed police shall at all times be 
subject to the direction and control of the Contractor, 

To reimburse the Contractor for this additional expense, the Owner 
will ray to the Contractor, in addition to the contract prices, the cost 
of such soecial uniformed police, such cost to include the actual wages 
paid by the Contractor to such police plus -his expenses due to the require- 
ments of the Federal Social Security Act, and the Massachusetts Unemployment 
Compensation Act and the cost of insurance required under Article Ut to 
insure said police as herein required,* 

The Contractor shall pay to any reserve police officer employed by 
him the rrevailing rate of wages paid to regular police officers in such 
city or town. (C. lU9 General Laws, Ter Ed e as amended by C 9 2£2 of the 
Acts, of 19390 

When any work is being done by the Contractor which may obstruct the 
tracks of a railroad or in any way endanger the running of trains, a flag- 
man or flagmen, designated bj the Chief Engineer of the railroad shall be 
on duty for the protection of the property and traffic of the railroad . 

The expense for all flagging service which is required shall be 
assumed by the Contractor and included in the prices bid for the various 
items for work to be performed under this contract. 

Article $9 . Temporary U s e of Work, 

Any portion of the work which is in an acceptable condition for 
use may be opened for use as directed and such opening for use shall not 
be construed as an acceptance of the work, or part thereof, nor shall it 
act as a waiver of any of the provisions of these specifications and the 
contract. The Contractor shall make at his own expense any and all necessary 
repairs or renewals to the work due to said opening for use under instruc- 
tions from the Engineer, as well as to defective materials and work^ natural 
causes, to ordinary wear and tear or otherwise, preceding completion and 
acceptance of the work. Completed sections of the work shall be maintained 
by the Contractor in an acceptable manner 3 until the final acceptance oi 
contract. He shall not permit use of any portion of the work unless so 
authorized by the Engineer. 

PROSECUTION AND PROGRESS 



Article 60. Subletting or A ssignment of Contract* 

The Contractor shall give his personal attention constantly to the 
faithful prosecution of the work, shall keep the same under his personal 
control, and shall not assign by power of attorney or otherwise, or sublet 
the work or any part thereof without the previous written consent of the 
Owner and shall not, either legally or equitably, assign any of the moneys 
payable under this agreement, or his claim thereto, unless by and with the 
like consent of the Owner. He shall be responsible for the acts and 
omissions of his sub-Contractors, if any, and of all persons directly or 
indirectly employed by him or them in connection with the work. 
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The Contractor shall comply with the provisions of Section 179A of 
Chapter 149 of the General Laws, relative to giving such preference to 
citizens in awarding contracts for public work as is therein provided. 

Article 61. Schedule of Operations. 

Befo're commencing work, the Contractor shall, if required, submit a 
schedule of operations for approval by the Engineer. The schedule shall 
show the methods and order of operations that the Contractor proposes to 
use. The approval of the schedule by the Engineer shall not be construed 
as relieving the Contractor from any 'responsibility. 

Article 62. Prosecution of Work. 



The Contractor shall commence work within seven (7) calendar days 
after the execution of the contract, or within such other period as the 
Engineer shall authorize in writing, (approved by the Owner) at such points 
as the Engineer may direct, and he shall thereafter prosecute the work at 
such points and in such order as the Engineer may from time to time prescril 

Should the prosecution of the work for any reason be discontinued, 
the Contractor shall notify the Engineer at least twenty-four (24) hours in 
advance of resuming operations. 

It is the purpose of the Owner to complete the work in ,the shortest 
time possible and consistent with approved construction. To this end, 
Contractors will be required to use improved methods and equipment for 
doing the work and various parts thereof. All equipment shall be com- 
plete and well designed, and the organization shall be effecient and 
effective. 

If, in the opinion of the Engineer, it is necessary at any time, the 
Contractor shall, when directed, employ such forces and equipment for one 
or more additional shifts as will be required to insure the proper comple- 
tion of the work. The Contractor shall provide and maintain"; including 
power or fuel, sufficient lights for the safety of his construction forces 
and to ensure the proper construction, inspection and prosecution of the 
work; in addition to any lights necessary to protect the work or the public, 
The Contractor shall not receive any compensation therefor in addition to 
the contract unit prices . 

The Contractor shall work diligently and steadily on the work, and 
when ordered in writing by the Engineer to either begin work again or to 
increase personnel and equipment on the work to speed up progress, the 
Contractor fails so to do within 5 calendar days, the Contractor shall ge 
considered to have abandoned the job. and the Bonding Company shall be 
notified to complete t>he work or forces and equipment shall be engaged by 
the owner to complete the work as per conditions herein. 

Article 65. i2£3jLL^iEJi^ 

The Owner may delay the commencing of the work, or any part thereof, 
if the Owner shall deem it best for its interests to do so. The Contractor 
shall have no claim for damages on account of such delay, but shall be 
entitled to an equivalent extension of time in which to complete the whole 
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or any portion of the work required under the Contract, The Contractor 
shall have no claim for damages on account of any delay on the part of the 
Owner in performing or furnishing any work or materials to be performed or 
furnished by the said Owner in connection with the execution of the work 
covered by the contract. 

Article 64. Limitations of Operations, 

The Contractor shall so limit his operations and carry on his work in 
such manner and sequence as to insure the least possible interference with 
traffic and abutters. 

The Owner reserves the right to limit the prosecution of the work to 
such points and in such order as the Engineer may direct. 

Article 65. Character of Workmen* 



„,^ Contractor shall employ only competent men to do the work, and 
.never the Engineer shall notify the Contractor in writing that any man 
the work is, in his opinion, incompetent, unfaithful, disorderly or 
Lerwise unsatisfactory, such man shall be discharged ^rom the work, and 
ill not again be employed on it except with the consent of the Engineer 

icle 66. Temporary Suspension of Work, i 



_e Engineer shall have the authority to suspend /the work wholly or 
j, part thereof, for such periods as he shall deem necessary, because of 
unsuitable weather conditions, or failure to complete adjacent contracts, 
or to provide time for moving of utilities, or for such other causes as 
are considered unfavorable for the satisfactory prosecution of the work, or 
for such time as he may deem necessary due to the failure of the Contractor 
to carry out orders given or to perform any provision of the contract. 
Upon receipt of written order from the Engineer, the Contractor shall 
immediately suspend work or such part thereof in accordance with the order. 
No work shall be suspended without the written permission of the Engineer. 
The work shall be resumed when conditions so warrant or deficiencies have 
been corrected and the conditions of the contract satisfied as ordered or 
approved in writing by the Engineer* Mo allowance of any kind will be made 
for suspension of work by order of the Engineer, except for an extension 
of time equal to the period of suspension. 

Articl e 67. Failure to Comj>lej^jyoj?k_j3n _j^J^ 

On or before the date stated in the proposal for completion, the whole 
work shall have been performed in accordance with the terms of the contract* 
time in which the various portions and the whole of the contract are to 
performed and the work - is to be completed is an essential part of the 



In case the work embraced in the contract shall not have been complete^ 
>y the time stipulated therein (according to the foregoing requirements) 
;he Contractor shall reimburse to the Owner a sum of money equal to the 
uaount that the Owner is required to spend as a result of the delay in com- 
pletion of the work. This amount shall include the cost of engineering 
md inspection on the work for the period of time overrun. 



The Engineer Is to constitute an adjudicator in regard to this Article 
of the Contract He is to determine the cost or- loss suffered by the Owner 
as a result of the delay In completion of the work. 

whatever the sum of money may become due and payable to the Owner by tt 
Contractor under this article may be retained out of money belonging to the 
Contractor in the hands and possession of the Owner; and it is agreed that 
this article is to be construed and treated both by the parties to the 
contract and by all courts of law or equity, not as Imposing a penalty upon 
said Contractor for failing fully to complete said work as agreed on or 
before the time specified in the proposal, but as liquidated damages to 
condensate said Owner for all damages actually suffered because of the 
failure of the Contractor fully to complete said work on or before the date 
of completion specified in the Proposal* 

Permitting the Contractor to continue and finish the work or any part 
of it after the time fixed for its completion, or after the date to which 
the time for completion may have been extended, shall in nowise operate as a 
waiver on the part of the Owner of any of Its rights under the contract. 

Article 68 , Annulment of Contract. 



If the Contractor shall be adjudged a bankrupt, or if he shall make 
a general assignment for the benefit of his creditors, or if a- receiver of 
his property shall be appointed, or if the work to \?e done under the con- 
tract shall be abandoned, or if the contract or any part thereof shall be 
sublet without the previous written consent of the Cwner, or if the contract 
orany claim thereunder shall be assigned by the Contractor otherwise than as 
herein specified, or if at any time the Engineer shall be of the opinion^ 
and shall so cerfity in writing to the Owner that the work, or any part 
thereof, is unnecessarily or unreasonably de*layed s or that the Contractor 
has violated any of the privisions of the contracts the Owner may notify 
the Contractor to discontinue all work a or any part thereof; and thereupon 
the Contractor shall discontinue such work, or such part thereof as the 
Owntr may designates and the Owner may thereupon, hj contract or otherwise, 
as it may determine, complete the work, or such part thereof, and charge the 
entire expense of so completing the work or part thereof to the Contractor; 
and for such completion the Owner for itself' or its agents may take posses- 
sion of and use or cause to be used in the completion -of the work or part 
thereof of any such materials, animals, machinery, Implements and tools of 
every description as may be found upon the line of said work. The Owner 
shall not be liable for any depreciations loss or damage to said materials, 
animals, machinery. Implements or tools dxiring said use, nor until removed 
hy the Contractor after completion of the work. Unless so removed within 
fifteen (15) days after mailing of notice so to do, they may be sold at. 
public auction, after publication of notice thereof at least twice in any 
newspaper published In the City or Town, and the proceeds credited to the 
Contractor's expense subject to a lien for the storage charges,, 

If the engineer shall certify that the rate of progress is not 
satisfactory the Owner may, instead of notifying the Contractor to discon- 
tinue all work or any part thereof , notify him from time to time to increase 
the force, equipment and plant, or any of them, ' employed on the whole or any 
part of the work, stating the amount of increase required; and unless he 
shall within five (5) calendar days after any such notice, increase his 
force, equipment and plant to the extent required therein, and maintain and 
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employ the same from day to day 
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the labors of such additional f 
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mpletion of the work or such part 
rate of progress shall, in the 
e Owner may employ and direct 
pment and plant as may, in the 
insure the completion of the work 
ified, or at the earliest possible 
hereof to the Contractor. Neither 
or to increase his force, equip- 
ional force, equipment or plant 
bsequent notice from the Owner 
revisions of the preceding portion 



All expenses charged under this 
the Owner" out of any moneys then 
er the Contract, or any part the 
shall not be held to obtain the low 
the contract or any part thereof, o 
but all sums actually paid therefor 
case the expenses so charged are le 
payable under the contract if the s 
the Contractor shall be entitled to 
expenses shall exceed the said sum s 
the excess to the 
being made therefor. 



rticle shall be deducted and paid 
or to become due the Contractor 
; and in such accounting the Owner 
figures for the work of completing 
"insuring its proper completion, 
be charged to the Contractor, In. 
the sum which would have been 
been completed by the Contractor, 
ive the difference; and in case such 
Contractor shall pay the amount of 
of the work, without further demand 



Article 69. Measurement of Quantities 

The quantities of the various its 
mined by tl^e Engineer, 



Upon the completion of the wor] 
;ineer will make final measurement 
ious items of work performed , as ■ 
surements shall be made ac 
measurements. 



All materials which are 
weighed on standard scales 
Such scales shall be sealed 
necessary to insure their a 
compensated by the Owner shall 
above provided. If materials 
or quarry weights may be a 
directed. 



sf work performed shall be deter- 



fore final payment is made, the 
rmlne the quantities of the 
3 for final settlement. All 
United States standard units 



surement by weight shall be 
t the expense of the Contractor 

the Contractor as often as is 
weigher to be appointed and 
rials required to be weighed as 
rail or trucks, the car weights 

shall be used as above, if so 



Article 70. Scope of Payments, 



The Owner will pay and 
compensation as herein provi 
materials, labor, tools and e 
plated and embraced under the 
of the nature of the work 



the Contractor shall receive and accept the 

payment for the furnishing of all 

for performing all work contem- 
Iso for all loss or damage arising 
e action of the elements, or from 
arise or be encoun- 



terecl during the prosecution of the work and until its final acceptance by 
the Owner, and for all risks of every description ' connected with the prose- 
cution of the work, also for all expenses incurred by, or in consequence of 
the suspension or discontinuance or the said prosecution of the work as 
herein specified, and for any infringement of patent, trade-mark or copy- 
right, and for completing the work in an acceptable manner according to the 
plans and specifications. 

The payment of any current estimate, or of any retained percentage 
shall in no way constitute an acknowledgement of the acceptance of the work 
or in no way or degree prejudice or affect the obligation of the Contractor, 
at his own cost and expense, to repair, correct, renew or replace any 
defects and imperfections in the construction of, or in the strength of, or 
quality of materials used in or about the construction of the work under 
contract and its appurtenances, as well as all damages due or attributable 
to such defects; which defects, imperfections or damages shall have been 
discovered on or before the final inspection and acceptance of the work. 
The Engineer shall be the sole judge of such defects, imperfections, or 
damages and the Contractor shall be liable to the Owner for failure to 
correct the same as provided herein. 

Article 71. Payment for Increased or Decreased Quantities. 

An increase in quantities of work to be performed (as set forth in 
Articles 3, 22 and 23) will be paid for at the contract unit price for the 
actual work done ? in the same manner as if such work had been included in 
the original estimated quantities. No allowance will be made for antici- 
pated profits or underruns in quantities. 

Changes involving extra work will be paid for according to the 
method stipulated in the extra work orders. 

Article 72. Omitted Items. 

The .Engineer may order omitted from the work any items or portions 
of the work found unnecessary to the improvement and such omission shall 
not operate as a waiver of any condition of the contract nor invalidate any 
of the provisions thereof, nor shall the Contractor have any claim for 
anticipated profit. 

Article 75. Pa yment for Extra Work. 

Extra work will be paid forlin accordance with the accepted and 
approved extra work ord-ers according to procedures outlined in Articles- 22 
and 23. 

The determination of the Engineer shall be final upon all questions 
pertaining to the amount and value of extra work performed. 

In making any change contemplated, the charge or credit for the 
change shall be determined by the Owner in one of the following methods 
prior to the issuance of the order for the changed work: 
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order shall fix the total lump sua cost o^ the change in 
the work as mutually agreed on between the Owner and the 
Contractor and shall set out such cost as the amount to be 
added to or deducted from the contract amount by virtue of 
the change in the work. The cost as above shall include the 
Contractor's overhead and profit except that in any change 
which involves a net credit to the Owner , no allowance for 
overhead end profit shall be figured . 

) By estimating the number of unit quantities of each part of the 
work which is changed and then multiplying the estimated number 
of such unit quantities by the price (which price shall include 
the Contractor's overhead and profit) for a unit quantity 
thereof. Unit prices refer to unit prices bid herein. In the 
event there are^no unit prices in the Proposal that are appli- 
cable, the Owner and. the Contractor may work out a mutually 
agreeable unit -orice. The Engineer shall determine whether or 
not the unitjprices in the Proposal are applicable to the extra 
work under consideration. 

) By ordering the Contractor to proceed with the work and to keep 
and present in such forms as the Owner may direct, a correct 
account of the cost of the change together with all vouchers 
therefor. The cost raav include a lump sum allowance (fixed fee) 
for profit and overhead and 10$. The Contractors labor costs 
may be increased by the cost of the various .health, welfare and 
liability insurance he is required to carry. The Contractors 
total actual cost may be increased by the cost of his Performance 
Bond . 

figuring changes, the instructions for measurement of quantities 
h in the Suecial Provisions and Specifications shall be followed 
as possible. Items such as shovels, picks, small tools, manual 
t, melting uots, etc., shall be considered as part of the Contrac- 
. Timekeepers, superintendents and office employees shall 
sidered as a part of the Contractor's overhead. 

For machinery, trucks and eouipment a standard .rental allowance shall 
*,^rged. A reasonable rental allowance determined by the Engineer based 
m published rates and reasonable rental periods shall be used. If a piece 
if eouipment used on extra work for a short period of time (hours or _ days) 
s on the job, or has previously been rented , for a long period of time 

the long term rental rate shall be used in determining costs. 



In the case of any Extra Work ordered by the Owner and completed by 
Sub-Contractor, on the Project, the General Contractor will be allowed to 
crease the Subcontractor ' s cost to him by 5% to cover bookkeeping costs, 
erhead, etc In determining sosts, ttie Sub-Contractor is to use one of 
three methods described herein above. 



Article 74* Partial Payments 



x^ oaxir'ineer shall, once in each month, make, an estimate in writing 

of the total°amount of the work done to the time of such estimate and the 

■ thereof The Owner shall retain ten per cent (10%) of such estimatec 

s ps part security for the fulfillment of this contract by the Contrac- 

and shall pay monthly to the Contractor while carrying on the work tn< 
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balance not retained aa aforesaid, after deducting therefrom all previous 
payments and all sums to be kept or retained under the provision of this 
contract • 

No such estimate or payment shall be required to be made when, in the 
judgment of the Engineer, the work is not proceeding in accordance with the 
provisions of the contract, or when in his- judgment the total value of the 
work done since the last estimate amounts to leaa than three hundred (300) 
dollars „ 

The Owner may, if it deems it expedient so to do, cauae estimates to 
be made more frequently than once in each month, and it may cause payments 
to be made more frequently to the Contractor, The Owner may at its option 
retain, temporarily or permanently, a smaller amount than aa aforeaaid, and 
may cauae the Contractor to be paid, temporarily or permanently, from time 
to time auch portions of the reserves as it deems prudent . 

The Owner may alao allow partial payment on such materials and/or items 
delivered on the aite of the work but not considered as erected or complete 
in place (for which the ordinary payment as specified above would place) but 
for which, in the judgment and opinion of the Engineer, the Contractor ahall 
be allowed a partial compensation, due to the fact that the scheduled comp- 
letion of auch materials and items has been hindered and delayed by either 
temporary closing of the project or by auch other cauaes over which the Con- 
tractor has no control. The amount of such partial payments will be determined 
by the Engineer but in no ease shall it exceed aeventy per cent (fOf) of the 
contract unit price » 

The Owner may increaae the retained percentage aa security for claims 
or costs incurred under Articlea 55 , 62, 67 and 68 or any other section of 
the Contract , 

Article 75 -A. Acceptance and Final Payment. 

The Engineer ahall, aa soon as practicable after the satiafactory 
completion of the contract, make a final estimate of the amount of work done 
thereunder and the value of auch work, and the Owner shall, within sixty-five 
(65) days from and after the day the work haa been approved by the Owner, 
forward to the Contractor a copy of the final estimate together with an agree- 
ment form for hia acceptance „ After such acceptance has been filed with the 
Owner payment of the entire sum will be made, so found to be due thereunder 
after deducting therefrom all previous payments and all amounts to be kept 
and all amounts to be retained under the provisions of the contract. All 
prior estimates and payments shall be subject to correction in the final 
estimate and payment. 

Article 75-B* Final Clean ing up of Job, 

On completion of the work to be done under this Contract and before 
final acceptance of the work, the Contractor shall clean up the job, so that 
the condition of the site will be at least equal to its condition before the 
work began. 
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If necessary, the Contractor shall apade up or harrow all trench 
surfaces and grade and rake same, clean up all papers,, trash and stones and 
leave premises broom clean* 

The Contractor shall make good any defect discovered on any of the 
pipelines , valves or castings , as well as hydrants and hydrant branches that 
become evident within one (l) year of the date of acceptance of the work by 
the Town* The cost of repairs necessary shall be borne entirely by the 
Contractor- This same guarantee applies to the excavation and backfill of 
trenches , to pavement areas, road shoulders, lawn areas, etc. 

Article 75-C e Section 39# of Cha pter 30. (Chap .677 ... Acta_ lgg6) _. 

Within ten days after the general contractor receives payment on 
account of a periodic estimate of the value of the work done, he shall pay 
to each subcontractor the sum contained therein for the value of said sub- 
contractor's work, less any amount retained therefrom by the awarding 
authority under the terms of the general contract or in consequence of any 
legal proceedings or statutory liens, and less any amount due the general 
contractor under the subcontract . Not later than the sixty-fifth day after 
each subcontractor fully completes his portion of the work in accordance 
with the plans and specifications, the entire balance due under the subcontract 
shall be due the subcontractor and shall be paid to the general contractor by 
the awarding authority for the account of the subcontractor and in partial 
payment of the amount due under the general contract; provided, however, that 
the awarding authority may withhold from such partial payment all amounts 
retained by the awarding authority pending its determination that said portion 
of the work is satisfactory or in consequence of any legal proceedings or 
statutory liens . The general contractor shall forthwith pay to the subcon- 
tractor the full amount received as aforesaid from the awarding authority for 
the account of such subcontractor less any amount due the general contractor 
under the subcontract; and the awarding authority may take such steps as it 
may deem necessary to arrange that such amounts are paid by the general con- 
tractor to the subcontractor forthwith,, If, within ten days after the afore- 
mentioned sixty-fifth day, the subcontractor has not received from the general 
contractor the entire balance due on the subcontract less the aforesaid 
amounts, the subcontractor shall give the awarding authority and the general 
contractor written notice of such failure to receive payment and of the amount 
so payable, but not paid, by the general contractor., Thereupon the awarding 
authority shall make, out of sums payable to the general contractor on the 
general contract, direct payment to the subcontractor of the entire balance 
due on the subcontract less the aforesaid amounts „ Such direct payment by the 
awarding authority to any subcontractor and any payment to a general contractor 
for the account of a subcontractor as hereinbefore provided shall discharge the 
obligation of the awarding authority to the general contractor to the extent 
of such payment. 

Article 75 -D* Contractor's Responsibi lity; Patents, Equipme nt^ etc <, 

"The Contractor shall save and hold the Owner harmless from all loss , 
cost, damage or expense that it may be put to by reason of any alleged in- 
fringements of any patent, or patents, covering the manufacture, installation 
or use of any part of the apparatus or equipment, or any machinery or mechanism 
or part of thing installed or used, or installed for the purpose of use in the 
work hereinafter contemplated „ The Contractor does further agree that the 

»32- 



Owner shall not be disturbed in the use or operation or installation of the 
work or equipment herein contemplated by litigation based upon such alleged 
infringements, and the Contractor does hereby further agree that at its own 
expense it will defend any and all suits or proceedings for infringement, or 
otherwise, that may be brought or instituted by any party, persons, companies 
or corporations against the said Owner. for alleged infringement or infringements 
of any patent or patents- Notice of such action or of any action under in- 
fringement proceedings shall be served on the Contractor at its address in 
writing h^ registered mail by the Board. Said Contractor shall then be re- 
quired, through counsel to assume the defense of and to defend same at his own 
expense ." 
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1 o sellworE 1 alre^ shown on a set of pi, 
entitled: 

"REPAIRS TO 

BEMIS POND DAM 



CHICOPEE, MASS. 
Tiehe & Bond. Consulting Engineer! 



Scale: as shown June* 1957" 

Further details of the work and the various items and propos 
required in the work will be found in the General Requlreaer 
Special Provisions, Standard Details, and the Plans, all of 
are a part of the contract document. 



Contractor Is to furnish all plant, labor* materials , equlj 
ment, supplies, insurance and other factors necessary or prope; 
for the carrying out of the work contemplated under this oontri 
Work performed and the materials furnished are to be in strict 
accordance with the applicable plans and specifications and 



Work consists of furnishing all labor, tools, equipment and 
materials necessary to construct a reinforced concrete dischi 
conduit thru the dam, and a drop-inlet type spillway or intal 
structure , and to repair and improve the concrete walls f 
the present spillway and footbridge abutments, and to restore 
the earthen dam, all as shown on the plans and as described in 
detail herein. 

Article 77 Proposal Guar anty Bidder is to furnish i with his 
proposal" certified check or cash in the amount of $1,000 drai 
upon a bank or trust company in the Commonwealth of Massachuse - 
and payable to the City of Chicopee, Massachusetts. 

ilE£i2i£™ZS Contract Bond The successful bidder is to furnisl 
^~^Ee™ownsr~a" performance and a labor and materials payment be 
in the full amount of the contract for the faithful performance 
and full payment of all the work required or labor and materials 
furnished under this contract. 

Article 79 Insurance Requirements In accordance with Article 
44 of the~Heneral Requirements, the Contractor is to furnish the 
following insurance: 

Public Liability $100, 000-^300,000 
Damage $25*OGO-$50,000 



The Contractor is warned to read carefully and to have his 
insurance company read carefully the prdrisions of Article 44 
tmxat be coi 



Article 80 Special Conditions The Contractor's attention is 

1. Work under this contract is to be substantially completed so 
as to permit the storing of water within 60 calendar days 
from the date of award of the contract. 

2> The proposal has been divided into three (3) lump sum items 
and several unit priced items and each item is to be con- 
sidered as a complete unit in itself without relation to the 
other items* The Contractor Is warned not to unbalance Ms 
hid, and that the City may increase, decrease, or delete 
completely any of the items, in which case the Contractor 
shall not he entitled to any change in his unit prices , nor 
to any consideration or payment for profits which he aay have 
anticipated for items! deleted* 

^ e The entire area in which work is to be carried out under this 
contract shall he closed to pedestrian traffic. The Contractor 
shall erect and maintain neatly painted fences across the 
present walk-way with signs indicating that the area is closed. 
Such fences shall be permanently erected before work is begun* 
and shall be maintained by the Contractor until all work has 
been completed* Fences shall he of a style approved by the 
Engineer* Lights shall be maintained at each fence during 
all hours of darkness. A gate ©quipped with a lock say be 
included intha fence* to provide access to the area. The 
gate shall toe kept securely looted by the Contractor at all 
times when the gate opening is not required for access to the 
work area. 

Neatly painted and lettered signs shall be erected and main- 
tained by the Contractor at one location on each side 01 the 
work designated by the Engineer to warn pedestrians that the 
walk- way across the dam is closed. 

4. There is a brook, which drains the upstream area* that flows 
thru the project site. The Contractor at all times shall pro- 
vide for this flow thru the work s and he shall anticipate 
flood flows which could greatly increase the flow in this 
brook* Expressly included in Item 1 is .any work required for 
the proper control of the brook and or ground water. The 
control shall be basically obtained thru the installation ©f 
a temporary pipe. The Contractor shall advise the Engineer, 
in advance of starting work, the usethod he proposes to use 
for this purpose, and only a system satisfactory to the 
Engineer shall be used. 

The Contractor shall exercise unusual care to protect the 
earthen base upon which structures are to be placed from 
washing out or from being softened by excess water, and in 
the event washouts or excess softening of the material occurs, 
the Contractor shall restore the base bo disturbed in a manner 
prescribed by the Engineer without additional compensation* 
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Article 81 Material Famished fry the Owner Ho materials will be 

tta Contractor may re~us@ material excavated from the existing 
earthen &am s provided that all stones exceeding six (6 ) laches 
In their largest dimensions; top-soil and vegetation including 
stumps or roots; and all concrete and bricks are removed before 
placing the material in sections of the embankment not ref ■airing 
Impervious Fill. 

Excess materials such as earth, pipe, valves* etc., or material 
not suitable for r^-usa in the embanSauant shall beeom© the 
property of the Contractor and shall be disposed of by his. 

Article 82 ^E^^^^fc^ifZZ.iSlS. ^ he Contractor shall b© 
Y^M^EM^reqM3WTlJmB^EE^^M0B for the construction of the 
culvert and inlet works, the 16" drawdown pipe, and for the 
alterations to the existing spillway and bridge walls. 

The slope lines for the embankment shall match the existing slopes^ 
and the Engineer .shall be th« sole judge in determining the 
acceptability of the slopes. 

The Contractor shall protect all of the Engineer's stakes and 
markings and he shall' not remove any of them without prior 
approval of the Engineer, In case any of the Engineer's stakes 
or other markings are removed or disturbed during the progress 
of the work* such stakes or markings shall he replaced by the 
Engineer^ and the Owner may deduct the cost of making such re- 
placements from payments due the Contractor under the terms of 
the Contract, 
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ITEM 1 



Construction of Intake & Discharge Conduit & 

Reatorati©n of D am 



Article 83A Work Included Work Included under this item is 
tHi'TuS^HinF^FlirTabbT, tools, material and equipment 
required to construct, ready to use, the intake structure, the 
discharge conduit, and the re-alignwint of the existing lb cast 
iron drawdown pipe and the furnishing and installation ©f a 
sluice-gate and appurtenances. It also includes all excavation 
required for constructing the above items and the restoration 
of the dam where such excavation is carried out, and the debris 
pins and sleeves in the wiers. 

It does not include the access bridge and steps extending from 
the top of the embankment to the intake structure, which are 
included under other Items . 

It does not include riprap and excavation for riprap. 

It does not include the repairs and alterations to the existing 
footbridge abutments and overflow spillway walls which are 
included under applicable items. 

This item includes all work described in detail below in 
Articles 83B to 83-O and any other work required for or 
incidental to providing an intake structure, discharge conduit, 
and drawdown pipeline .complete and ready to use. 

Article 83B Preparation of Site The Contractor shall prepare 
^Es^irlFTor TxTsoperitTons'T^carrying out the following items: 

1. T^ect protective fences and signs at least 50 ! east and west 
of the limits of the work, as required in Article BO, 
Paragraph 3» 

2* Remove the chain link fence at the top of the dam embankment 

for a distance of approximately 50 ! each .side of the centerline 
of construction. 

3. Remove and dispose of an 18" maple tree located approximately 
8' left of station 0+93 . 

4 B Clean out the intake chamber at the upper end of the existing 
16" drawdown line. 

Article 83c Excavation Included under this item is all excava- 
^TOTTTe^II^e<rT6T^ne™construction of the intake structure, the 
discharge conduit and for the re-alignment and reconstruction of 

the existing l6 r * drawdown pipe. 

Excavation shall be divided into two classes—namely, 

1, open excavation from the top of the existing embankment to 
elevation llU.O, and 

2, trench excavation within sheathing from elevation 114.0 to the 
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various structures. fPr la L ea ^f/!J?f\t%faSion 

fv>Y* the Beet) rinES and for the cut-off at station 

O^To™ wScfLrio be poured against undiaturbed earth. 

Materials to fee reused in the construction shall be stored in tin 
folTlrel in accordance with the requlreaents of Article 83K S 



Surplus materials or materials unaa tisf actory f^ re-use in the 
fracture shall become the property of the contractor and shall 
S disposed of by him in a farmer satisfactory to the Engineer. 

This item also includes the necessary excavation for re-alignia 
and reconstructing the existing 16" drawdown pipeline. 
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The open cut shall be carried out In such a manner ,nat all slopes 
shall be not sharper than l| horizontal to 1 vertical. 

This item does not include excavation required for placing riprap 
nor excavation required in repairing and altering the existing 
footbridge abutments and overflow spillway walls, which work is 
included in other items. 

Article 8^D Hock Excavation No appreciable amount of rock 
^^r^I^v^n^ETp^^^^^^ project. For that reason no 
itS has been set up for such excavation. Removal and disposal of 
boulders is to be considered as excavation required under Item 1. 

Article 8^K Sheathing Included under Item 1 is the furnishing, 
TnllaTM^anf 1 !!!^ of sheathing from elevation llU.O to grades 
sSlMci^tly Se?ow the bottom of excavations to prevent boils or 
blow-up of the bottom of trenches. 

Sh-athiriP- may be either tongue-and-groove wood sheathing or 
interlocking steel sheathing. It shall be the Contractor's res- 
ponsibility to dswign and provide a system of sheathing and 
bracing that will adequately protect the work being done; however, 
his design shall in every case be subject to the approval of the 
FnsrineT "he Engineer's opinion concerning the safety and 
stability of the method of sheathing and bracing used or proposed 
shall be" final and in every case binding on the Contractor. 

1. Methods of Const ruction After excavation has been carried to 
e l eV ^Tc l TTO.O, the ' Con tractor shall drive sheathing ahead of 
excavation. The Contractor shall drive the sheathing into the 
soil beyond the limits of excavation a distance sufficient to 
prevent boiling or upheaval in the trench bottom. 

Where it is necessary to carry braces thru the barrel of the 
discharge conduit or the walls of the intake structure, forms 
shall he boxed out so as to provide at least 3 inches oltarwo 
around the braces. After removing the sheathing, holes in the 



walla shall be closed by bricking In with solid brick walls. 
Reinforcing steel shall not be cut thru such openings and 
bars which normally fall within the opening shall b@ enclosed 
in the brickwork* 

Upon completion of the work s the sheathing and bracing system 
shall be carefully and completely removed so as to prevent 
any settlement of the material adjacent to the trench* The 
trench shall be backfilled and the material therein well 
compacted to the level of the bracing before the wales and 
braeas are removed. Trenches shall be filled in progressive 
steps until the backfilling has reached the level of the 
uppermost set of wales and braces, When the backfill has 
reached this level* the sheathing may be pulled and the voids 
left in pulling the sheathing shall be filled in a manner 
satisfactory to the Engineer. In General, filling of these 
voids shall be accomplished by sluicing sand and gravel into 
the voids using a high pressure hose. The sheathing shall 
extend from station 0~2.3 to station 0+95 with an end 
closure at station 0-2.5. 

ArtixleSSF Discontinuance of Existing Conduit^ 

Th^sIlIcCecrimd cTf the 

existing masonry conduit thru the dam, including any or all 
excavation required to accomplish the complete discontinuance of 
this line, 

lo ^P n structio^ r ^thods Before discontinuing the existing eon- 
cluit/ the™Gon tractor shall provide a system for temporarily 
handling tfye flow of the brook as required below and in 
Article 80 s Paragraph 4, above. After the temporary system 
has been installed* the contractor shall break out the top 
of the existing masonry culvert excepting at seep rings and 
at the cutoff where he shall break out the entire barrel of 
the conduit. He shall exercise special diligence and care 
to preserve the bottom section of the conduit. All brick, 
earth and other debris shall be completely removed from the 
sections of conduit left in place , and these sections shall 
then be filled with concrete meeting the requirements of 
Article 83G excepting that it shall be 2,000~lb 28-day 
strength. 

The existing overflow manhole diall also be completely 
■ removed to a level Just below the bottom of the floor for the 
proposed discharge conduit, and after removing all bricks, 
earth and other debris from the manhole, it shall be filled 
with 2,000»lb concrete. 

Care shall be exercised to keep the top of the concrete fill 
in these structures below the grades for the proposed dis- 
charge conduit. 

After the concrete fill develops sufficient sgrength in the 
opinion of the Engineer , the subgrad® shall b@ neatly graded 
to the proper elevations for the construction of the discharge 
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conduit* The subgrad© shall be compacted as may be required 
by the Engineer. 

Article 830 Concrete'- Work Included All concrete work that Is 
fo~^e~lotiFlI^ th@s@ specifications, 

1 General It is the intent of these specifications to secure, 
?oT™Sfir?Tart of the work, concrete of homogeneous structures 
which whin hardened, will have the requix-ed strength and resistance 
to weathering and disintegration. To this end, the requirements 
hereinafter specified must he met. Standard tests of the cemeno, 
aggregates, concrete and reinforcement will toe conducted by the 
Engineer. The Contractor shall furnish the material for all 
required samples and labor as requested for obtaining samples. 
'fh@ Contractor agrees to accept as final the results of tests 
secured by testing laboratory engaged by Owner. 

2, .Concrete shall have a compressive strength at 28 days of at 
T^asFTTC^rpounds per square inch, excepting that used for filling 
the existing culvert and manhole which shall have a compressive 
strength at 28 days of at least 2,000 pounds per square inch. 

For H*00Q# concrete: Mln. Cement Content - 5.6 bags per cu.. yd, of 
s concrete 

Maximum - 6.25 gals of water per 

bag of cement includ- 
ing water content in 
aggregate 

Consistency Range in slump inches » 2-4 

3 Portland Cement The Contractor shall furnish Portland Cement 
■ TTn¥™quftI^71ieri , in specified in sufficient quantity for the work 
required* All e@m@nt furnished for concrete in a given structure 
shall be of the same type and color so as to avoid variations in 
the color of the finished exposed concrete. Cement furnished shall 
be dry* free of lumps, and of a uniform blue-gray coloring . Cement 
shall met the retirements of the A.S.T.M. specifications Cl^O- 
33 9 *£ype 2 or Type 3, All cement shall be air-entraining. 

4, Pine Aggregate The fine aggregate shall consist of sand cos- 
p^iTTF^&n^TF particles of quarts or other hard and durable 
rocks, the surfaces' of which, are not coated with any foreign 
material nor worn smooth. The grains shall be moderately sharp, 
free from soft, decomposed or partly decomposed sand grains, free 
from soft, decomposed or partly decomposed sand grains, lumps of 
clay or ferruginous caraented sand, mioa, loam, sea salts, organic 
matter or other foreign materials. If the fine aggregate is washed 
it shall be allowed to stand at least twenty-four (24) hours in 
piles after being washed before being used if so directed. The 
sand shall be well graded from coarse to fine and when tested hf 
means of square mesh laboratory sieves shall meet the following 
requirements; 
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Crushed s 



tone or screen 
rid impermeable 
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cles, resistant to we 
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er^for use with cement shall be 
s of oil, acid. «1 



cleari^ clear and 



The water shall exhibit no deleter! 
se ,.,..;.u£ or soundness of the cement. 



ous effe^ 



^or 8 The forms stall bi in e Sod cSndlMo 
properly treated to give the concrete a ^Sh 
shall be constructed of tw iS f ? mooth ® 
fact™ «nH 1L fr £ 1S;G lu nfo«r, metal* ply 
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ion^ clean and 



They 



ositii 
■y can be con- 



hardened and has attained 



strength. Both before and after fS r perGenta S @ ^ its final 
must be paid to the m^isf eSrln^ tf ^JT™* 1 ' **<*« •«* 



be\rSSro?f W iJLr q lf t lre that the Contracto 
oe oroKen off within the wall and 



?s thi 
Plug* 



All concrete used on this job i 



condition. After arrival at 



s business. The concrs 
the transit 
the job site, 



are to be dry-mixed for thirty saconds and wet-aixed for at least 
four minutes, before plaeing in the forms. . 

f™°f ete , shal l be mlxe& ln suoh quantities and at such times that 

a?Lr ?S l°^,T n h l^T^ in ^ e forms within tSirty IZutts 
alter the addition of water. No retempered concrete is tn Z 
used. No water is to be added to thetZlL after profonLd 
mixing In order to retard initial set. No concrete l?tnta „«** 
that arrives on the job site already mixed. fc ° be USed 

against existing concrete, the sSSe of the eSsti^ cLcreff " 
shall be prepared as deseribed in Article 830-11 concrete 

Concrete shall be placed in a manner to prevent stone pockets 
voids or segregation. Concrete shall not be SrolceS floS ~ 

™fS^^ witn\SL%; ds 

The Contractor will be allowed to use mechanical vibrators of •, 
face of thefoL eliminate the rodding of the concrete at the 

St a o d f attachedlo^krlSncre^r^i^r 6 ^i 1 be bui " *»*>. op 
objects as shown o^ the "dra^S or^rde^d hor ! 1 ? r «««' »*al 

free of paint, rust? Si or anv ftSr f* J hey Bha11 be olean «"> 
,e ade qua Lly £o&Sf r?£ KS^iSS^oSS^to^ 8hSU 

shall have sufficient f r t e an f » 7 Th< * Jst 

and latence. The let shall «m«if S, 811 loose concrete, scum 
not undercut or Losen the ag^gate ° l9an ° ff a S««ga*« but Sail 
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Before pouring new concrete against concrete already in place 
and hardened* the surface shall again be cleaned with a water Jet* 
The exposed aggregate shall then be mopped with a mortar eoaqposed 
of the same proportions of sand and cement as Is in the concrete . 
The mortar shall he plaesdand mopped In place" Immediately prior to 
the placing of concrete and shall not have set up or hardened 
prior to the placing of concrete. 

The Construction joint located "between the discharge conduit and 
the intake structure shall be coated with coal tar mastic before 
pouring adjacent section, 

Igj ^i^QJgQtiQn of Concrete and Curing The Contractor shall 
protect theconcreteTrom damage by "rain/ sun, frost, or under- 
ground water during and after placing, until properly cured and 
hardened in a manner satisfactory to the Engineer. The concrete 
shall be kept fully saturated and protected against any drying 
action by an approved method of curing for not less than ssv^n 
days. When temperatures are 40° or lower # or when it appears 
temperature will drop below 35° within 24 hours after pouring, 
calcium chlorida shall be added as directed by the Engineer. This 
shall not affect the requirement for heating. 

2^L»— gj£j^j^_ftg Concrete work will be finished as follows; 

(a) Floors will be steel trowelled 

(b) Exposed side walls and ceiling of conduit and intake are to 

^I®^ 8 -! 1 raised fins removed and rat holes filled and patches 
rubbed to a smooth and even finish. 

(c) Top of roof of conduit is to be screeded and wood floated to 
an even surface without additional finishing. 

(d) Exposed exterior walls* posts and beams shall be rubbed with 
carborundum stone to a smooth uniform finish. No cement shall 
be added to the surface while rubbing; the finish shall b@ 
obtained by wet rubbing of the green concrete only. 

(e) All form ties are to be broken off within the concrete and 
the resulting holes plugged with non-shrink grout. 

Immediately after the removal of the' forma, the work shall bs> 
inspected and defective work corrected. If %he surface of the 
concrete is bulged, uneven, shows excessive voids, or has other 
markings which cannot be repaired satisfactorily, the entire ' 
w??h Sf?SL b@ r*™™* ?! directed by the Engineer and replaced 
£ 5n«2 ^? factory work| all such removal and replacement work to 
rL^S, a ^ th V Xpenae of the Contractor. If the work is satis- 
factory, the minor repairs required are to be completed immediately 

™ 2f r ^ ui F ed rU ? b i ng is to be dQne as a *°n as the conc^S y 
can be properly worked. 
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BpilllSPP 

iiliriHfillsgls' 

i^M4M|„ Reinforcing steel used on this job shall be rolled 
from new billets. It sHaIi b^ i^fl^^.f , u ue roxxea 

Heinforcir* shali oo^o^to^STflpecfffcItfof I-^^ CtUral St8Sl ' 
accordance with bending schedule hereto atSohed "* ln 

SS.SSM^fSi^i? the sngineer detailed pla - » d 

during the placing o? coMe" Tc^ct^I??^^' 1 ? dlfl * la « d 

parallel rods shall b@ nnt L! ,f ££5 distance between 

or properly connected toaether in Riiih sufficiently separated 
full strength of the rod ° h a mnn@r as to develop the 

of concrete and In no case win t., a Pr i° r fc ° fche P^ceaent 
Place concrete without ?he EnilJ^., ontraotor *» allowed to 
of the reinforcing Engineer's approval of the placement 
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^j^S-g3rI_JS55g2£-g.n d Re- lay 16" Q»at Iron Drawdown Pipe 

ii^ppraM located in the overflow manhole, and Tuf tlTilll T 
the lo Cast iron drawdown pipe to permit relaying the line to the 

SJf™!f aho T^ ,*$* plans - The Contractor shall do all Lenoh 
excavation and backfill and furnish all pipe, fittings, oounlini. 
and specials required to re-align and connect the Sfwdom llmL 
f?om V *TnTJ lntak « ^ructure. The existing pipe shall Te reSoveS 

|SJm„ °o"l?? pr0Xlm f f y 18 ft ' south ° f atation 0+00 to the 
existing overflow manhole, or to such a distance as required by the 
Engineer In order to obtain 8a ti S factory alignment anHonneetlon 

^4~^°IHt£!i£^2n!fettod After completing excavation for tiv 
^Haiie-SonaSirTo-elevation 114, the existing 16" oast iron 

0+00 "Sh^^ii* eX ?° Se 2 t0 at leaSt 22 «• bouS of station 
0+00, Ins exact alignment and location of fittings will then b« 

determined by the Engineer. The Contractor shall then install the 

h* °?r e0t "+, t0 *?* intake fracture continuing the brSSk How 
thru the existing line, until such time as provisions have been 

^cation ^Fllll^M^Vlr ^ rU th6 P ™ posed « Charge oondui, 
i?«* 2?' ? lo \ fc ? ru the easting drawdown line shall not be 

£™S ^ al ^K der ^ ar0Und and for X "• wer «* pipe shall be ha.nl 
tamped with railroad tamping irons and hand tampers. Material 
above that level shall be fimly compacted wlthpenumatic or 
other approved mechanical tampers. 

The contractor shall construct any dams necessary for the control 
of water and shall provide all pumping and bailing necessary to 
provide satisfactory conditions for installing thf p!pe ? 

$*£#$&, a f HT&lTll %£" oast lron flan ^ '»"«*., 

Pipe shall be A.W.W.A. Class D flanged cast iron pipe. 

Couplings required shall be Bresaer Style 53, cast iron couplings 

conduit or sluiceway LZlnl th^^l^l°\f a temporary 
discharge conduit, InT^Lf Sd itlttT.TrZ^V^ 
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The Contractor shall advise the Engineer 



1 be uses 



The system used must he relatively watertight, and under no 
circumstances shall water be allowed to flow thru the work In 
.uantlti«s or in a manner which will 
;nrlal tmon which structures ar@ to be 



Reference is made to Article 80, Paragraph 4. 

All concrete shall be poured !! in the dry", and the contractor a] 
do all work required to obtain and maintain satisfactory condit: 

8.V gL X JL 



construction* Item 1 includes furnishing, placing, compac 
shaping and grading of the various classes of fill, fine Ban 
broken stone , bank run gravel and loam required to restore t 

shown in detail on the plans. 



Tin 



mere are four different zones in 
a different material. ^ The ce 
dam designated ;1 Impervious Core'" shall consist of the mo 
impervious material available , and shall be borrow furni 
from outside the site by the contractor, 
section of the dam shall consist of sole 



pervious material unless borrow is ordered by t 
accordance with Article 83K-3* f £he upstream se 
dam shall consist of semi-pervious material, taken from 
material excavated from the dxisting dam. The upstream ft 
of the dam shall be covered with clean, sharp sand or fin< 
washed gravel (commonly called grits). 



pervious fill Under Item I, the Contractor shall furni 

mrTiH^nT™acce"ptable impervious fill from outside the pro 

site for the construction of the impervious core in the 

location and to the cross-saction shown on the Plan. Pa 

for all impervious borrow furnished shall be included in 

prie@ for Item #1. This material shall consiet 

.ous soils consisting of a mixture of 8 a 

ntaining not less than 30^ nor more 

>Q% of material passing a No. 200 mesh slave. The 



Pervious fill shall con 
removed from the pres@: 
dam is being done, mat 

11 b© a 



1st of the 
t dam eraba 
rial suita 
er material 



n so ordered by the Engineer in writing shall furnish borrow 



this purpose shall be a granular s non~coh@8ive, fre@-dralnin, 
trial comprised mostly of sharp sand and gravel. It 
~ ~y free of clay. 



Refer to Article 83R below for m 

previous borrow is furnished by the Contractor 



- -Pervious F ffl ©hall consist of selected material 

excawtedTromTEe existing dam embankment, stored in the pon< 
area, and replaced in the upstream section of the dam. All 
stones larger than 6" in their largest dimensions, concrete c 
brick-bats shall be removed from material to be placed in tie 



li San<* Blanket on Upstream ffac@ The contractor shall furnish , 

gpsftHe^e^^ of sand on the upstream face of 

the dam as snown on: the plans. This material shall consist o 
clean sharp sand or fine gravel. Generally speaking, a suit- 
able material can be found "bank-run 11 in most gravel pits 
provided material is selected that is practically free of 
stones. The material shall be practically free of organic 
ter, roots, sod, wood or other deleterious materials. 

2ILJtonenu In order to control wave action and preverv 
---sl^roTTKe^ewly placed fill on the upstream fae© of the 
dam, the Contractor shall place an eight inch (8 i! ) thick law 
of 2 crushed atone or washed gravel between elevation 124 \ 
and 132.O on the upstream face of the dam.. This atone shall 

SerlrSclf 83Kl5 1Ume ° f ^ fl-0n the Sand blanket «***•< 



L^-J^J g^ A J^roval Required for Borrox* Ho borrow 
b ® ins ^TorateaTF^He^aam~embanfi©nt until the 
approved the source of material. The Contractor »« 

ahal?furSL°rn?SJ? urCe ° f borrow h@ P™P°«a to «. ™ 

tntlLl tne ^ lneer upon request with representativ 



Q^Jj feAther conditions Weather conditions will control Hw> 
^TtSSfflaanT^r-eHDmaaant material to a great eS 

No frozen material 'is to be incorporated in the embankment. 

All material incorporated in the embankment is to h& »* if, 
SSnJT ?? lst F? l ^el and material nof^eeting thlt reiir. 
ment shall not ba used. Any material already in place SSt 

becomes soft, muddy or saturated due to rain or flooding 
shall be removed from the embankment. 

^-^^S^^^^M, ^surface of material wminina 



ill be loosened to 

>re placing new fill on them. 



that the top of the dam along its longitudinal axis 1l _ 
tained practically level. Placement of impervious fill un< 
Baiv 2 shall be kept slightly ahead of the other mate&al 
that the top of the dam shall always have a small, free- 



srial shall be placed in layers of not more than 8 inch? 
mred loose and each and every area shall be compacted 1 



Loser. Trucks shall be diverted over the newly placed fill 
.a much as possible but care is to be taken to see that the' 
Mow each other in one set of tracks. " " 



;rial shall be placed at the most advantageous moisture 
if V s1 : , M f tei * la l t0 ® dry shall be sprinkled as required. 

Material too wet shall be allowed to dry before being com- 
pacted in the fill, in general, only the impervious central 
core of the dam will need any special moisture control. Thii 



allow tt to be formed into a hard ball or to 
firm pressure of the fingers. It shall 



, ,_„ -- — --«.^«,ction process descr 

;^°ZL W i3:3- 1 reSult ln excess »«*** being brought to the surf 

as that cannot be reached and compacted bv the 



' r s C umua uuj. un a. t> t: o da a r r a c -£e d US ' 



All material placed in 8-inch layers is to r^ ,7 „t 

one pass with this tamper. If pneumatic tampers are used! 

material is to be placed in layers not to euSeed k inches 
thickness measured loose. 

After a period of rain or high humidity, all muddy or loose 
material is to be pushed off the dam and disposed of in tte 
downstream bed of the reservoir. <-"«-<■ m une 

At all times care must be taken to secure good bond between 

ZtiT/r Y ert J°?\ layerS of materia placid and tetween ?L 

various horizontal layers. 

Upon completion of the main structure of the dam itself and 
trimming of the side slopes, the Contractor may proved w?th 
placing the sand mat, broken stone wave-control blanket and 



^i^x-Sft Debris Pine & Sleeves The Contractor shall furni' 
gj™^ debris pins as sho™ 



sockets shall be accurately set and cast into 



1. Materials Pipe sockets shall toe l£" standard red brass 
^pFTT^f^Tottom of each sleeve shall be eles ed with a b:rass 
sap, and during construction, the top of each socket shall b® 
closed with a brass coupling and brass plug. 

Pins shall be 1 1/8'* diameter hot rolled steel "Rjrcase", 
identifying color Gold . Other steel having a yield 
point of 54,000 pal "may b© substituted. 

Article 83 M. L oam % Seed Work Included Included under Item I 

Ts""fEe I'urni sh IHgT" p I a c : ing7~spreaMhg , and fine grading of loam 

borrow on both faces of that portion of the dam distrubed* and 
the liming, fertilising and seeding of all areas lo&med. Loam is 
to be placed in the areas indicated on the plans, 

1* jtoterlale Loam borrow shall be of a quality acceptable to 

~~~"l^~IEgIne e r and shall b@ a good grade, black natural soil 
containing a reasonable amount of humus. 

Limestone shall be agricultural ground limestone. 

Fertilizer shall be a standard commercial 5-10-5 fertilizer. 

Seed shall meet the following analysis; 
Orchard Grass - 30^ or less 
Domestic Rye - "20^ or less 
Red or Cured Fescue - 2.0% or more 
Blue Grass - 20^ or more 
Other perennial grasses - 8% 
Inert material, weeds and other matter - 2% or leas 

2, Construction Methods After all other work has been completed 
^^nT~^nT^i^a^eniriTly cleaned up^ the top surface of slopes 

where loam is to be placed shall be fine graded to a plane 
six inches (6") below the proposed finished surface. Loam 
shall then be spread over the areas to provide six Inches 
(6") of loam when compacted. Th@ loam shall be .fine-graded 
to proper lines and so as to match and blend in with the grassed 
areas of the old embankment. Ground limestone shall then he 
spread over the loam at the rate of one pound (l lb.) per 
square yard 5 and fertilizer spread at the rate of 0.2 pound per 
square yard. After this the loam shall be spaded to its full 
.depth. It shall then be regraded and rolled to a smooth even 
surface. The surface shall be loosened by raking and seed sown 
at the rate of 5 lbs. per 100 sq. yds. Seeding shall be done 
in two directions at right angles to each other. Seed shall 
then be covered with a thin layer of loam and the entire area 
rolled to a firm smooth surface. Leased & mmied areas shall 
b@ kept moist for at least ik days after sowing, 

The Contractor may top mulch or otherwise protect the newly 
seeded areas as required. 

The Contractor shall" maintain seeded areas until all work is 
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complete and accepted. Maintenance shall consist of 
providing protection against traffic and erosion and watering 
aa necessary. Damaged areas and areas of unsatisfactory 
growth shall be repaired and reseeded as necessary at no 
additional cost to the Owner. 

.& r ^j:.^ e . Q.3ff He-set Chain Link Fence and Furnish Hew gate Work_ 

THoTu^e^"™Included under TEem I iiTTEe re-¥e^H!ng~^F^he _ ~chain 

TIBir^nce now standing on the southerly edge of the top of the 
dam embankments and the cutting and re-aligning of the fence to 
provide for the installation of a new three-ft. (3') gate with 
locking device. 

:\.y ., .J&^-Ejiijj- Tne existing fence shall be salvaged and all 
"""""TnaTeTSaTs re-used to restore the fence. If posts or other 
parts are damaged or lost, new poats and/or other parts of 
the same size and pattern as those damaged or lost shall be 
furnished by the Contractor at no additional cost to the Owner. 

The Contractor shall furnish one (l) new chain link fence gate 
three feet (3 ! ) wide full height of fence, with 2i' ! G.D. 
gate posts. Wire mesh shall match mesh of present fence. Gate 
shall be equipped with spring latch with provision for 
attaching a padlock to the latch. 

The Contractor shall also furnish any new or additional fittings 
or specials required for or incidental to restoring the fence 
and inserting the gate, 

2, Construction Methods The existing fence shall be carefully 
~~HFemovec[ "and sToFecfTs required under Article 83B, Paragraph 2. 

After all other work has been completed, the fence shall be 

re-erect©d. Posts shall be set 30" deep in concrete. The 

concrete shall be properly shaped at its top to shed water 
away from posts. 

The fence shall be re-set to the same line and grade it now has. 

Posta shall be securely braced until concrete has set to 
insure their holding proper position. 

Article 83-O. Sluice Gate Work Included Included under 
T^enTXTs'thi" fiu^nTsKing™and iris tarring "of a l6' r sluice gate, 
Chapman Valve Mfg. Co. Table 5, or approved equal* flange type 
frame with steel extension stem, two (2) stem guide brackets and 
bearings cast iron stand support and plain gate stand, and anchor 
bolts or other appurtenances required to complete the installation. 
The Contractor shall also furnish and install in the south wall of 
the intake structure a 16" flanged wall casting or thimble to which 
the sluice gate shall be attached on the inside of the intake and 
the 16" drawdown pipe attached outside the intake, 

Gat@ stand shall be mounted at the top of the intake structure and 
provisions shall be made in the aluminum grate required below for 
the cast iron stand support. 
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Article 8 




ted and shown 



^—l^als Grating B hai: 

aep^r^arlng angles &hi 



plans 



ill be al 



of apt) 
.£• Cons 



■len Tj] 

3.1 



■1. ( 



be aluminum Thelen Type A-l 
h^ a i, iminum Thelen ^ ype A _ 

stener blocks shall 
of ant 



oncretea?!? 
to the forms w.1 f-.h 



ers; £i 
(Oratii _ 

instituted for Thelen' 

h! a ^?L an 4 es shall be cas- 



M- 



$iea on 



nails on all four sides of' 
g blocks s " 



-SlBYli 



!l) grating shall b* 
stand to be 



t the tnnnffi° , ne caflt lvon 

c Tno t0 P of the intake «t w , A f,. 



a 



Included undeFTteFTT^ 
shaft aCk ln the oriflc ^op 



|££jal£ Structural 
1 shapes; al* 



style am 



ening on the south side of 




EuET'SKrri *£ f^i-uc^urai steel 
au ^f snail be painted ^ cosfo *-, 
ments of Article 84c n 



^aieTwaTiracj 






I?«Jlfh alTII.lf •".?•.« "9-Pt.bl. 



snsion greats 



smBlHlCTe 



-OT3 



i^l 



"£& 



rs 



rracie 



ay i rem the c 
other wor 



:red with l/v ' xt.n 
.sh. The s 



u # miicn anttii oe rolled vo a si 
all be dampened to assist compac 



i o: 



is intake 



rge co 



ine complete and ready to use 

fied in his proposal, which payment shall" include : p 

of site , excavation^ sheathing, concre 



[own 



am 



for 



iinum grating and appurtenances, rem 

furnishing and erecting new gate 5 and restoration^ 
nent, and any or all work required for or incidental 
Iding a complete facility ready to operate. 

the Contractor is ordered in writing by the Engineer to 
ish "borrow for Pervious Fill 

, additional payment over and above the lump sum p 
Item No, 1 shall be ma" 
each cubic yard of Per 

%& s the sum of one dollar and twenty-five cents" ( 
nant shall include all labor,, materials^ tools and 
nt required for or incidental to furnishing, placing, 
cting pervious fill when such fill is ordered in writin 



SI. 25 



hall "be determined either by measurements made in the field by 



cr 



Engineer. If truck meas\ 
furnish to the Engineer, a del 
furnished. Truck measure shal 
of the truck body with an all 



is usedj the 
'ery slip for 



load of borroi 



">xa 



'SM 2 
• Brid g« 



rnlshing of-irnaSoFTToolB, materials, and eauln».nt 

assassin! 8 sho " k StS - - "-" -S" ES - 

Iglfil^^^ilils The materials furnished under this it, 

i£L ^Sr ! Ty^vl^H^-S t ? n ^f d h ° fc r0Ued structural, 
BwrtniolitlTIh-?^ ^ication as shown on Plans, ' 
iseaiang plates shall be as shown «i Pi. n<1 



iiiLj™£«2|LJ*iM shall be "L" shaped, 5/8" diameter anchor ho 
ciiTTn-conorete in proper i Ltion{ foSKm? 

t£j ^HS^£ shall be No. 1 85^ heart long 



i!LP£2!2£vative All wood shall be Fiven 2 00* t» nf h „ t 
^^f^"^ oil before it is faftlned in posi?LS J??" 
^Lt n i?L re ^l^^Ell also havelwoloa^f of "* *" 



shall consist o a hoi Mat of Sd LiiP °? atS - The flr3t COi 
shall not be handled or tni-Sirf « S !k P 1 *"**- The steel 

least seven ( 7 f£?f 'aft.^^^c^Si^r^^i 1 at 



So^^^an.TJrssi^s!; sf^isi- ,-- — - 



least seven ( 7 ) days bSF^pp^i'^^S^^to ** at 
The finish coat shall be structural Chrome Oxide Green Paint. 

ials and •qSlp^nt finished 2 S-LfSin* 11 labor ' to «^, »»*«- 
whlch payment shall include th? ?„SLS? g an ^ 0cess f Abridge, 
structSrlT steel luiSerfLaSi^a"ea ng a ^ d in f * llin S "Ail 
fastenings required for or incidL?^"lf' * ne ?2r bolts and other 
structure excepting concrete sunSrS !? Providing a complete 
paid for under othfr 1?S2 8up P orts at •«"!» which are to be 



PREPARATION OF HRTIYW: a*m |OP TLLWAY WALT.3 

FOR 
ALTERATI ONS AND RESTORATION P BRIDGE 



^^Mlm^i^l-I^ , In ? lud ^ under this item U 

serve a S bridge bfaSfat eacf end* Is sL°« ofth ^ 
and removing and resetting chain! int IT, ° n T ^ h ! plans 
also drill iL in the til Sf S link fence, it includes 

for dowels bftween the existing ^ ?! Wa *\\ to prOTlde 
concrete It also fccYudes tnt re^oraUofof thf?^? 6 " 

s^irg^ *«"^«^ u WLsi& » 



?£-i^£ifi-22SS« Materials . Lumber shall b<* tfi RCtf u 




to existing members. 



||||fi|^- Method, The Contractor shall remove the 

IS fnds o/the^Sn/bSet" 66 f*?^ and M "««- 

& c1n^ s : Xistl - ^" --e^^rare^^^^Lel-! ^ 

After completion of the alterst1nr>« f« +-u -> -, 

ing the brides, the bridal ®L% ,: T ? S to £ he walls surround- 

new g uara rall^^nc^^ l^tZ^^TXl^ 



planks and nailers as required above. All fastenings 
shall be similar to existing fastenings. 

All steel shall be scraped and thoroughly cleaned and painted with 
three (3) coats of paint in accordance with the applicable 
portions of Article 84c. 

Article 85B Payment Th© Contractor shall be paid for work 
peH^rmeTlihdertnTl , item at the lump sum price specified in 
his proposal, which payment shall include the furnishing of 
all labor, tools, material and equipment required for or 
incidental to preparing the bridge for the alterations to the 
walls surrounding it, the removal and disposal of wooden 
portions of the bridge and in the restoration of the bridge. 
It shall not include payment for altering the existing concrete 
walla, nor for trench excavation required, both of which shall 
be paid for under their respective items. 
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TREHCH EXCAVATION 

4£$4Sifi8&; Jf ork IncludM- Work included under this item 
lejEefirnishing of elTTIbor, tools, material and equip- 
ment required for excavating around the existing bridge and 

11 iT* 7 *."* 118 and to exoava «ng o« the downstream side of 
the discharge conduit and existing spillway for placing rip- 

sSh flLSr^f Ud ? S 5"^ ° f t&e are * s excLa?eS g when 
such filling is required. It does not include any of thi 

excavation required for installing the intake stricture/the 

^TxZr^T'ilTL^ drawdown plpeline ' a11 of « hi ^ «• 

tS! J fl & fl! g f wf . .g" 3tl ' UCfc ^ 0J ^l Maa - ^o«vatlm shall be earrie, 
out in the locations and wlthiifthe limits designated by the 
Engineer. Excavation required for altering the concwtl wall 
around the f ? ot bridge shVll be done by held ^X^Lo^ 
tion for riprap may be done either by hand or by machine 



I 8 * 1 " f benches shall be done by hand, and all material 
shall be tamped using pneumatic or other approved mechanical 
tampers in layers not exceeding 6-inches, Ho stones whose 
largest dlmensionexeeeds 6" shall be used in backf illing. The 
top 8» of trenches in the walkway shall be filled with bank- 
run gravel and^ covered witn trap rock dust in the same manner 
as required under Item 1 Article 83Q.. 

A £fc . j- .. ?le jjgc. Payment^ The Contractor shall be paid for each 
cubic yarT^f trench excavation carried out at the direction 
of the engineer at the unit price specified in his proposal 
2 »ii ?°k exft » va n tlon . which payment shall inclu le furnishing 
oi all labor, tools, materials and equipment required for or 
incidental to providing trenches for carrying out the work or 

STk^mi? ri 5 1 ? v as J na3r be * e <&±re&. It shall also include 
ail backfill of the trenches as required. 



MISCELLANEOUS CONCRETE 

Article MA * Work Included , Included under this item 
Is the firni skiing of all labor, tools, materials and 
equipment required for providing concrete extensions to 
the existing walls surrounding the foot bridge and spill- 
way. It Includes the furnishing of all form work required 
and the preparation #f existing concrete surfaces except 
the drilling of dowel holes which is included under Item k° 

A£5ii£i®_ §22* .Materials. Concrete furnished under this 
Item shall comply with "the requirements of Article 83$. 

MM^l^MS.^ Construction Methods. Concrete extensions 
to existing walls surrounding the foot bridge and spillway 
shall be constructed to the lines and grades required by 
the Engineer, Details showh on the Plans are approximate 
only and the exact requirement for the extensions required 
under this item will be determined in the field at the time 
of construction. 

^EtiSlS-JL©* Finishing;. All exposed surfaces shall be 

finished by rubbing to a smooth even surface with carborun- 
dum stone. The addition of cement or grout to the concrete 
surfaces for the purposes of finishing will not be permittee 
Work uneer this item shall comply with the requirements of 
Article 83a, Para. 13. 

M&LSisJiZI* Payment . The Contractor shall be paid for 
each cubic yard of concrete formed, placed and finished 
for altering the existing walls around the foot bridge and 
the spillway walls when directed by the Engineer at the 
unit price specified In his proposal, which payment shall 
include all work required for or incidental to providing 
and completing alterations to the existing walls as shown 
on the plans or as required by the Engineer- 



RBINFOtCING STEEL 



Work Included* Included under this item is 



the furnishing and placing of re-inf orclng steel as required 
in the proposed concrete extensions to the existing walls 
surrounding the foot bridge and spillway. It shall not 
include any reinforcing steel furnished and placed in the 
intake structure and the discharge conduit which steel is 
included and will be paid for under Item 1. 

Article 886, Materials Materials furnished under this 
item shall comply with~~th© applicable portions of Article 83H 

ArtlclejBgDi C pnst ructi on Me thods^ Reinforcing steel 
under this i t era shall be~"pl aced and supported in accord- 
ance with the requirements of Article 83H. 

Article 88p« Measurement* Quantities upon which payment 
for reinforcing steel wlIT be based, under this Item, 
shall be the actual length of the various size rods used 
as shown on the plans or as required by the Engineer multi- 
plied by the standard unit weight for the particular size 
bar specified. 

Article flgE * Payment . The Contractor shall be paid for 
each pound of reinforcing steel furnished and placed in 
the concrete extensions of the existing walls surrounding 
the foot bridge and spillway at the unit price specified 
in his proposal, which payment shall include the furnish- 
ing of all labor, tools, materials and equipment required 
for or incidental to the reinforcing steel work. 



RIPRAP. 



Work Included*. Included under this item is 
the furnishing and placTng' of riprap in the brook channel 
downstream from the northerly end of the discharge conduit 
around the existing spillway* The item includes furnish- 
ing* hauling* placing, shaping and chinking riprap as re- 
quired below. It does not include excavation for riprap 
which shall b© paid for under Item ij* 

aterials. Stone for riprap shall be sound, 



of approved qualityand angular in shape* Rounded stonei 
or boulders or relatively thin slabs will not be acceptable. 
At least 1S% of the volume shall consist of stones that 
individually weigh at 1b ast 1,500 lbs* The remainder of 
the stones shall be so graded that when placed with the 
larger stones^ the entire mass will be compact* 

Article 8gg_« Construction Methods* The bed or subgrade 
upon which riprap is to be placed shall be carefully graded 
to the lines and grades required by -the Engineer. .The depth 
of riprap shall ve 2a", No riprap shall be placed until 
the subgrade has been properly excavated and graded. 

All stones shall be carefully placed on the prepared bed* 
Larger stones shall be placed as closely together as possible 
throughout the surface and spaces between these stones 
shall be filled with the smaller stones in such a manner 
that the entire surface will become a compact mass of stone. 
It will not be required that the surface shall be especially 
smooth or even. It will be required, however, that the 
average thickness of the stone work shall be as required on 
the plans. 

Article ,8gDy Measurement. The quantity upon which payment 
shall be based shall be determined by measurements taken in 
the field by the Engineer. The measurements shall be taken 
in planes parallel with the surface of the riprap. No 
quantity will be included for riprap placed in areas not re- 
quired by the Engineer. Maximum depth for which payment 
will be made shall be 2ij." . 

M!£i£i£L~8.2S* Payment . The contractor will be paid for 
each cubic yard of riprap furnished and placed as directed 
by the Engineer at the unit price stipulated in his proposal 
which payment shall Include the furnishing, hauling, placing 
and chinking of riprap or any other work required for or In- 
cidental to providing a riprap surface satisfactory for the 
discharge of the conduit. 
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■ FILLING. GRADING, LQAMING & SEEDING, 

Arti qle_._9J jA* W^l^Included^ Included under this Item 
X^™¥Ea fiirni shTng - 6F~aII~Iabor , tools, material 
equipment required to fill the areas on the 
slopes abutting the concrete walls at the e 
way when their height is altered with earthen material, 
grading and looming and seeding these areas* It shall 
include furnishing and placing all fill whether obtained 
as spoils from the work or borrowed from outside the site, 
as well as loam ? seed, lime and fertilizer required., 



___™™^__~™,_ ... . ■-*■ k® ordinary earth 

with stones exceeding""?^ in their longest dimension re- 
moved. It may be either spoils from other work, if s a1 
igfactory to the Engineer or ordinary borrow* 

Loam, «©edj line and fertiliser shall comply with the 



__cle S&ff-*, Methods of Const ructi on. After the spillway 
and "brTdg © walHThave cured sufficiently, in the opinion 
of the Engineer, the areas surrounding them ghall be filled 
to lines and grades and within the areas designated by the 
Engineer. The fill shall b© fine graded approximately six 
(6) inches below the finished grades to provide for 1 



fill shall be placed in six(6) Inch layers and each 
layer shall be thoroughly compacted with pneumatic or aj 
proved mechanical tampers. 



After the fill has been graded and compacted, loam shall be 
spread over the entire area _ix (6) inches deep. The grading, 
rollings fertilizing and seeding of the loam shall be carried 
out in accordance with the requirements of Article 83^^, Par, 2. 

Article 9$ Q« Measurement * Quantity upon which payment shall 
be based shall be determined from field measurements taken 
by the Engineer* Measurements shall be taken in planes 
parallel to the finish surfaces. Measurement shall include 
only the areas in which filling, looming and seeding have been 
required by the Engineer. The areas at the top of the em» 
bankment shall not be "included under this item. They shall 
be filled with material removed from trenches and this work 
shall- be included under trench excavation. 

A^Si^i^JSte*. Payment,^ The contractor shall be paid for work 
performed under this item at the unit price specified in his 
proposal for each square yard of filling? loaming, seeding, 
liming and fertilising in the areas abutting the existing spill 
way wallss which payment shall include furnishing all labor* 
tools* materials and equipment required for or incidental to 



FXHAL CLEANUP 



Article jl» At the conclusion of all work the 
"s^3X~F5move the temporary fences and signs required 
Article 80 above* He shall remove and dispose 
sur-olus materials resulting from his operations : 



manner satisfactory to the Engineer, The entire area 



to lea^e the entire area in a manner 
;he Eryzirn 



'7 C> 7 

- 1 — J I 



f : >:nH '-■■ 



.cr under the r ruviuionc -"": 
'6 to 27^ s inclusive. 



thu Kuc-uichun-cii s Gen; 



1. I. ^vrs , Cnar-tcr 



hRi MhC? : 



Otu^sif ieutions 






itton -Laoorer 



;ne" 



.rack Driver 



>rla 



TOM 1 -': Chioopee - Be mis Fond 




$3» Q 5 



T.Ci 



i 
, > 1 r 




,07 



0-35 
2.3?- 

2.12 

3.63: 
2.88 






H:\to 



r i 



1th -nd we 1 f.nre hhuu; under cnlltoT.ive bur 



5 3tv./oen orr-'.n 



f7;-ni 7,H I •■! 



Li >L 



1 curd o -' r i~ " ! "" - ^ ^•■'ii 1 he 



^f i t f ^ 'i3 i^ig nininu™ wrvr-.; rnrus ;\--- neroin crcviiaea. 

, i u j "' In the schedule oi' vn/' r^tes shuhi include 

L t i » 'i i i v* tihure plans 'u;, f rnvided in \,h>i • rcvinus u-?c- 

I ) , u ! ii >< iJered "U; nnyuents to rcroons under this sce- 

i * u - ( _ ' ,ih i. Any i-"U'd"Uyu : r ! "-np , -U' , d in trie con:y\ ruet Lr>n 

w 4 ' < nts to -i :ve-th end u-lfnre plun, whore such 

* i > * -wenes, si 1 •-.■••- "count of suid pcy- 



i < 



i 



U -- w ? 

1 in s-'nlu . 



N 'X S A C 
Ilause 1» This Agreement, made this 



in the year nineteen hundred and fifty 



ciay 01 
letween the 



herein referred to as the "Owner* 



herein referred to aa the "Contractor* 1 „ 



oiaus 






.neeseth^ That the parties t,o this Agreement, cr-ac 










































rno. 



therein, A I 



Advertisement for Bidders., and Proposal are hereby specifically made a 
part of this contract as fully and to the sa;i3.e effect as if the same 
teen set forth at length ..herein „ 

Clyause_JU In. consideration of the foregoing premises the Owner agrees to 
pay and the Contractor agrees to receive as full compensation for every- 
thing furnished and done by the Contractor under this contract; Including 
all vork required hut not shovn on the plans for the items herein men- 
tioned, and for nil loss or damage arising out of the nature of the work 
aforesaid jS or from the action of the elements ? or from any delay or from 
any unforeseen obstruction or difficulty encountered in the prosecution 
of the work, and for all risks of every description connected with the 
work, and for all expenses Incurred by or In consequence of the suspension 
or discontinuance of the work as herein specified.., and for well and faith- 
fully completing the ^ncrkp and the ^iioie thereof^ as herein provided^ such 
price or unices ae are set out in the accompanying proposal, and for 



all work required ^ for which there is no item in the proposal^ such 
eorripensation as is provided for in the aforesaid specifications,, 

IN WITNESS WHEREOF, the Owner has caused this instrument to be 
signed and its corporate seal to be hereto affixed in its behalf., and 
the Contractor has caused this instrument to be signed in its behalf* 

For the 0>;ner s 



Witness s 



By the 
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Chicopee - Coo ley Brook Watershed - 1.914 




i<j 14 Reports 

"Plans of Cooley Erook Watershed - Chicopee, Mass. - 1914"- 'Locations & Descriptions of Lands 
Taken for Chi co pee Wa ter Department in the City of Chicopee. & To wn of Ludlow. h Filed and 
recorded in the Hampden County Registry of Deeds August 12, 1914 (document #iit)S6) as required 
by Section £ Chapter 4*)*) of the. Acts of Legislature of Massachusetts for the year 19 ofi. 
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Locations* fP De&c&iptions 

OF 

LANDS TAKEN 

CHICOPEE WATER DEPARTMENT 

in the: , 

city or chicopee: ^ town ofl-udl-ow 



The. purpose, for which these, lands ore token is fo 
protect and preserve the. purity of the water supply of 
the City of Chicopee, Massachusetts. 
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Fil ed QncHrecorded in the Hampden Registry of Deeds 
August\ | /9/^ as required by ^Section £ Chapter h-99 of 
the Acts of Legislature, of Massachusetts for the year l9oe>. 
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Parcel fl 
lHaxj J: Hamilton to City of Chic ope e. 

Beginning at a stone bound at the South West corner of the land 
belonging to the City of Chicopee, being also the north West corner 
of land of James tiurphy; being also on the Northerly line of tier 
#0.12; thence running South Westerly along land of said James Murphy; 
thence running Horth 35° 14 1 West, about 405*0 feet to a point; 
thence Easterly about 550.0 feet to the point cf beginning. 

Parcel #2 

Beginning at a point on the northerly line of land owned by 
the City of Chicopee* eaid point being about 560,0 feet Horth 
Easterly from a stone bound at the Horth Westerly corner of land 
owned by James Liurpny; thenoe Morth 12° 17 ' East, abo\rt 240.0 
feet to a point; thenoe Worth 67° 59' East, about 250.0 feet to 
land of the City of Chic ope e; thenoe South Westerly by land of 
said City to the point of beginning. 

The amount of land contained in parcels one and two is 
2.54 acres, more or less. 
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JameB Murphy to City of Chicopee. 

Beginning at a stake and atone, said point heing on the Borth 
line of tier Ho. 12 at the South West corner of land of City of 
Chicopee; thenoe running East of it along the Southerly "bound of 
the City of Chicopee, 613.66 feet to the center of the old South 
Hadley Palls Road: thence Southerly along said center of said road 
to other land of City of Chicopee, knov/n as the Morten Brook 
Reservoir Lot; thence North Westerly to the Horth West corner 
of aaid lot; thence South 13° 4' West, 100.0 feet to a atone 
hound; thence Horth 49° 49' West, 234.98 feet to a point; thence 
Uorth £9° 25" East, 420.09 feet to a point; thence Horth 25° 
no minutes West, shout 483.73 feet to land of Mary J. Hamilton: 
The last three coursefl are on land of grantor; thence Sorth 
Easterly to the point of he ginning, containing 12.11 acres, 
"being a portion of land conveyed "by lucien D. lyon to JameB 
Murphy, H.R.D., "book 700, page 286. 
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Wilson Paine to City of Chicopee. 

Beginning at stone bound, said point "being the Uorth Easterly 
corner of land owned by City of Chicopee, known as the Coo ley Brook 
Reservoir Lot; thence running South 81° 55* West, 485 .0 feet to a 
stone bound, said point being the Uorth West corner of said 
reservoir lot; thence South 6° 59 ' East, 92.63 feet to a point; 
thence Uorth 76° 50 1 West, 824.28 feet to a stone hound, said point 
being the South East corner of land owned by the City of Chicopee, 
known as the Morton Brook Reservoir; thence Uorth 13° 4' East, 
100.0 feet to a stone bound, said point being the Uorth Easterly 
corner of Morton Brook Reservoir lot; thence Uorth 76° 56' West 
to the center of Old South Hadley Falls Rpad,so called; thence 
Uorth Easterly along center of Baid road to a stone bound at 
land of Joseph Szcsepanski, formerly of one Godek; thenoe South 
Easterly 198,83 feet to a Btone bound; thence Southerly 421.82 
feet to a stake and stone; thence Easterly about 464.0 feet to 
a stone bound at land supposed to be OTmed by Almeda Snow. 
the last three courses being along land of said Joseph 
Szcaepanski; thence Southerly along land of Almeda Snow and 
Royal Britton heirB to place of beginning, containing 32.22 

acres and being land described in deed of Harriet A. Puller 
to Wilson Paine, H.R.D., book 507, page 934. 
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Joseph Szczepanski to City of Chleopee. 

Beginning at a stone hound on the old South Hadley Road at 
land of Wilson Paine and City of Chleopee; thence ruT.ring Horth 
Easterly along land of said City of Chioopee, 383.46 feet to 
land of Henry Burnett; thenoe South Easterly along said Burnett 
920.60 feet to stone hound at land supposed to he of George ]?• 
Stider; thence South Westerly 250.80 feet to a stone hound at 
land supposed to he of Almeda Snow; thenoe Horth Westerly 594.0 
feet along land of said Snow and Wilson Paine to stake and stone; 
thence northerly 4S1.82 feet to a stone hound; thenoe Morth 
Y/esterly 198. 83 feet to the point of beginning. The last three 

courses "being along land owned hy Wilson Paine, containing 9.55 
acres t being a portion of land conveyed from one Godek to 
Joseph Szcseparsski, H.E.D., hook 878, page 468. 
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Henry Burnett to City of Chicopee. 

Beginning at a stone bound said point being the North East 
corner of land herein conveyed, also the North West corner of 
land of Prank luania; thenoe running South Easterly along land 
of said Luenia, 951.58 feet to a Btake and atone at land supposed 
to be of George E. Stider; thenoe South Westerly 795.98 feet to a 
stone bound at land of Joseph Szczepanski; thence Uorth Westerly 
along land of said Joseph Szczepanski, 93 £.58 feet to land of City 
of Chicopee; thenoe Uorth Easterly along land of said City of 
Chicopee, 793.98 feet to point of beginning, containing about 
17.21 acres, being land conveyed from looero J. Gibbs to Henry 
A. Burnett. H.R.D., book 478, page 47S. 



t 



Hammond to City of Chioopee. 

Beginning at a stake and atone marking the Horth West corner 
of land owned by the City of Ghicopee, formerly the Carver lot, and 
running thcuoe Ilorth Easterly about 98.0 feet to a point; thence 
running liorth 76° 46' East, 991.27 feet to land of Joseph Ssczepaneki; 
ther.ce So tit b 31° 3S' West by land of said Szcsepauski, 143.91 feet 
to a point; thence running South Westerly by land of said Ssozepanski 
and Frank L-uenia to the Horth Easterly oorner of land of said City 

of Chioopee; thence Westerly by land of said City of Ghicopee, 
660.0 feet to point of begirding. Containing about 5.98 acres 

of land* 
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George F. Stider to City of Chioopee. 

Beginning at the Eorth West corner of land of F. E. ParsonB; 
naming thence North 04° West, 62 rods and 20 links, by land 
formerly of Brighton Day, now thought to he of one Almeda Snow, 
thence north 42° East by land of Joseph Szcsepanski, Henry 
Burnett and Prank Lusnla, to a point; thence South 84° East, 
21 rods, 23 links {361.68 feet) by land formerly of said Day; 
thenoe South 6° West, 56 rods, 23 linkB (939.18 feet) by land 
formerly owned by I..Keith and Churchill Snow, to point of 
beginning. Containing about 14.52 aoreB, and being land sold 
to G. & M. Stider from J. Beaulieu, H.R.2.,book 794, page 495, 
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Royal Britton Heirs to City of Chicopee. 

Being the Southerly part of a tract of land conveyed to 
Brigham Day "by John J. Crandall and his wife Abigail L. Crandall, 
commencing on the Southerly line of said traot near the brook 
and extending northerly the whole width of said BrigharaDay's lot, 
so far as to encloae 15 acres, bounded Easterly on land now, or 
formerly occupied "by one Snow, 27 rods. Westerly on the Burt 
lot, so called, 34 rods; South on land now, or formerly, of one 
Caulkins, 85 rods; and northerly on land of said Day, 74 rods. 
Said premises conveyed to Albert Morton by deed H.R.D., book 
205, page 361. 

This description being taken from deed conveyed to Royal 
Britton by Clarence H. St Henry W. Morton, H.R.D.,book 3B6, page 512 
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J. Melville Rumrill, et al, to City of Chioopee. 

Beginning at a stone "bound said point being the South West 
oorner of land owned hy the City of Chic ope e f known as the Cooley 
Brook Reservoir lot; thence running North 81° 55 f East, 434.0 
feet to a stone "bound, said point "being the South Easterly corner 
of said reservoir lot; thenoe llorth 6° 25' last, 170. SO feet to 
the land of Royal Britton heirs; thence South 89° 5' East, 
327. £0 feet; thence North 61° 54« East, 610.50 feet; thence 
South 72° 26 T East, 39 7.48 feet to land of E. E. Parsons. 
The last three courses being along land owned by Royal Britton 
heirs; thence South 1° 15' West, 544.0 feet to a stake and stone; 
thence South 79° 58' East, 1573.0 feet to a stake and atone to 
land of Mary J. Hamilton. The last two courses being along land 
of P. E. Parsons; thence South 11° 23* West, 100.0 feet; thence 
llorth 82° 20' West, 1546.12 feet; thence North 85° 16 ' West, 
1092.60 feet, thence Morth 69° 21' West, 631.93 feet to the point 
of beginning. The last four courses being along land owned by 
J. Melvil_e Rumrill, et al, containing 23*26 acres, being a 
portion of land conveyed from one Puller to J. Melville Rumrill t 
et al, R.R.I-., book 823, pafce 510. 
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F. E. Faroons to the City of Chlcopee. 

Beginning at a point in the center of Cooley Brock so cal led 
at land, of Joseph Lerne ; thence running North 54° 58* West, about 
240*0 feet to an iron pin near a pine tree standing on the top of 
the hill; thenoe along land of said Lerne Morth 65° 49' West, 
379.54 feet to an iron pin in the Easterly line of the road known 
as Johnny-Gake Hollow Eoad; thence South 86° 20* West across said 
road and "by land of party unknown, 728,23 feet to a corner of land 
thought to he owned hy Alraeda Snow; thence South 1° 15' West along 
land of said Snow, 759-J- feet to Oooley Brook; thence continuing 
the same course hy land of one Rumrill 544,0 feet to a point; 
thence South 79 c 58" East, 1573.0 feet along the Northerly line of 
said Bumrill to stake and stones at the South West corner of land 
owned by Uary J. Hamilton; thence North 11° 23* East by land of 
said Hamilton, 337.39 feet to a stone bound at the South Eastorly 
corner of land owned by the City of Chicopee; thence Morth 47° 23* 
West, 399.72 feet toa stake{ thence South 87° 13* West, 351.16 
feet to a Btone bound; thence Morth 58° 30* East, 29.0 feet to 
a Btone bound; thence Morth 54° 53* West, 206.10 feet to a stone 
bound; thence Morth 10° 52V East, 75.0 feet to the center of said 
Cooley Brook. The last five courses bounding on the City of 
Chioopee; thence Morth Easterly by the center of said Brook to 
the point of beginning, said contract containing about 39.33 
acres of land, and being land conveyed to said Parsons in deed 
E.P.D., book 640, page 596. 
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Unknown to City of Chi cope e. 

Beginning at a atone bound on the WeBterly Bide of Johnny- 
Cake Hollow Road at land of Joseph Szczepanski; thence running 
Southerly along the Westerly line of said road to land of F. 2. 
Parsons; thenoe 86° 20 « West to land supposed to be of George 

P. Stider, being alBO the Uorth West corner of land of said 
Parsons; thence northerly 939.18 feet to a point; thenoe 
Westerly 361.68 feet to land of Frank Lusnia. The last two 
courses being along land of said Stider; thence Horth 46° 

no minutes East, to stake and stone at land of Joseph 
Szezepanaki; thence South 42° 13' East, 100,16 feet to point of 
beginning, containing 14.11 acres. 
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Joseph Lerne to City of Chicopee. 

Beginning at an Iron pin on the Easterly side of Johnny-Cake 
Hollow Road, and running thence South 65° 49' East hy land of 
F. E. ParsonB, 379 .53 feet to an iron pin near a pine tree on top 
of the hill; thence Horth 35° 27' WeBt to the Easterly side of 
Baid Johnny-Cake Hollow Road; thence South "by the Easterly side 
of said road to point of beginning, containing about 1.16 acres. 

Second Paroel 



Beginning at a stake and stone in the Horth East corner of 
land owned hy the City of Chicopee, being in the 12th tier on the 
line betweenland of City of Chicopee and Mary J. Hamilton, and 
runr.ing thence North 55° 26* West, 367.53 feet to a Btake and stone; 
thence running Horth 34° 58' West, crossing Cooley Brook 541,10 
feet to an iron pin on top of hill. 

The last two courses by land of City of Chicopee and F. E. 
Parsons; thenoe Horth 32° 27' East, 975.58 feet to a point; 
thence Horth 88° 46' EaBt, ahout 367.75 feet to land of Mary J. 
Hamilton in the 11th tier; thence South hy land of Mary J. 
Hamilton again crossing said Cooley Brook to a stone bound, 
marking the line between the 11th and 12th tierB; thenoe 
South 11° 33' West, 602.92 feet to point of beginning. 
Containing ahout 16.67 acres. 

The above two parcels being part of land conveyed to Joseph 
leme by Quartus J. Smith Estate, H.R.D.,book 708, page 501. 
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Mary J, Hamilton to City of Chioopee. 

Beginning at a stone "bound in the Southerly line of the 11th 
tier at land of Joseph Lerne, and running thence Northerly "by land 
of Baid Lerne crossing Cooley Brook to the northerly line of said 
11th tier, and running thence Easterly hy said tier line along 
land of owner unknovrn, Estate of Seymour D. Atkins and Thomas J. 
Bell Estate, again crossing Goo ley Brook to stone bound at land 
of Goodman Burnett; thence South 7 degrees, B2 rainuteB West, 
1506.43 feet to a Btone bound on the Southerly line of said tier 
at other land owned hy Baid Mary J. Hamilton; thence Uorth 81 
degrees, 50 minutes West by said tier line, 1852.40 feet to point 
of beginning. Containing about 61.50 acres. 
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Seymour D. Atkins Estate to City of Chieopee. 



Beginning on the Southerly line of the 10th tier, about 813.0 
feet Easterly of the North East corner of land owned by Joseph 
lerne; thence running North 25° I 1 East, about 717.0 feet; thence 
Eorth 61° 29 r East, about 417.0 feet to lino between Sey/nour D. 
Atkins Estate and Thomas J. Bell Estate. The last two courses 
being along land of said Atkins; thence Southerly by land of said 
Bell to a point near Cooley Brook, and being the South West corner 
of land owned by said Bell, and being on the Southerly line of 
said 10th tier; thence running Westerly al-ng said tier line by 
land of Mary J. Hamilton to point of beginning. Containing 
about 7,95 acres, and being land described in H.R.I)., book 365, 
page 297, to Seymour D. Atkins Estate from Frank P. Keyes. 
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Goodman A. Burnett to City of Chioopee. 

Beginning at a stone "bound on the northerly line of the 11th 
tier "being the North East corner of land owned by LSary J, Hamilton 
in the said 11th tier; ana running Easterly along the northerly 
linejbf said tier by land of Hiram W. Bell, and Henry Burnett, 
about 696.0 feet to a stone bound; thence South 6° 56' West, 
523,89 feet by other land of Henry Burnett to a point; thence 
Horth 82° 8* West by land of said Goodman Burnett, 701.62 feet 
to a point on line between land of Mary J; Hamilton and said 
Goodman Burnett; thence Uorth 7° 52' East, 544*81 feet to point 
of beginning. Containing about 8.57 aoreo. 
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Hiram W. Bell to Gity of Chicopee. 

Beginning at a at one hound In the Southerly part of the 
10th tier, and heing the South West corner of land owned "by 
Henry Burnett, and running thence Westerly on the Southerly 
line of 10th tier to a point near Gooley Brook, heing the 
South East corner of land owned hy Seymour 33. Atkins Estate, 
thence Northerly to the northerly line of said 10th tier to 
land of Granfield & Loomis; thence Easterly on the northerly 
line of said tier by land of Granfield & loomis and Henry A. 
Munsing to a point, heing the Horth West corner of said Henry 
Burnett's land; thence Southerly along land of said Burnett, 
crossing Gooley Brook to point of "beginning. Containing 
about 30.86 acres of land. 
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Henry Burnett to City of Chicopee. 

Beginning at the intersection of the line "between the 9th and 
10th tiers and the Westerly side of old wood road; thence running 
South 28° 17* 7/est, about 126.0 feet; thence South 12° 34' West, 
507,53 feet; thence South 7° 38' West, 239.84 feet; thenoe South 
13° 5' West, 373.15 feet; thence South 8° 45 ' East, about 254.0 
feet, being the Intersection of the line between the 10th and 
11th tiers with the Westerly side of said old wood road, and 
the last five courses being the Westerly side of said old wood 
road; thence North 83° 5» West, about 843.70 feet to a stone 
bound on the Southerly line of the 10th tier, being the North 
West corner of other land of Henry Burnett; thence continuing 
Westerly on same tier line about 227,0 feet by land of Goodman 
Burnett to the South East corner of land formerly owned by 
Thomas J. Bell Estate; thence Northerly by land of said Bell 
crossing Cooley Brook to the Northerly line of the said 10th 
tier; thence Easterly on said tier line by land of Henry A. 
Munsing, again crossing Cooley Brook and landpf one Lawton, 
to the point of beginning. Containing about 36,55 acres of land, 
and being land conveyed to said Henry Burnett by deed H.R.D., 
book 4r78, page -4-?£-. JW-S 
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Granxield & Loomis to City of Chioopee. 

Beginning at a pine tree that is on the Southerly line of 
the 9th tier, the sur^c being the South Westerly corner of land 
ovmed by Henry A. Munsing; and running thence Y/esterly on the 
said tier line 6EC.09 feet to a stahe and stone; thence 
northerly at right angles to said tier line, 500.0 feet by land 
of ov/ner unlmovm to a point; thence Easterly at right angles about 
632.0 feet to land of Henry A. liunsing; thence Southerly by an 
included angle of 09° l 1 , 500.0 feet to point of beginning. 
This is intended tc convey the Southerly portion of land conveyed 
to Granfield & Loomis, said land bein b in the Sth tier and being 
lot #222, as per deed H.R.U., book 880, page 198. Containing 
about 7.18 acres of land* 
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Henry A. fcfuneing to City of Chicopee. 

Beginning at a pine tree, aaid tree being on the Southerly 
line of the 9th tier, and being the South Easterly corner of land 
oiraed by Granfield & Loomie; and naming thence Northerly by land 
of said Granfield & Loomis, 1330.0 feet to a point on the northerly 
line of eaid 9th tier; thenoe Easterly by said North line of said 
9th tier by other land of Granfield & Looinis and land of one Peret, 
crossing Pendleton Avenue to the North West corner of la,.d of one 
Lawton; thence Southerly by land of said Lawton, again crossing 
said Pendleton Avenue, also crossing Cooley Brook, to the South 
West corner of land of said Lawton, and bein^ in the Southerly 
line of the said 9thjtier; thence Westerly by land Of Henry Burnett 
again crossing Cooley Brook and land of Hiram W. Bell, to point of 
beginning, being lots No. 223 and 224 in the 9th tier and containing 
about 31.68 acres of land. 
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Peret to City of Chicopee. 

Beginning on the Southerly -line of the 8th tier at a point 
about 528.0 feet Easterly of the Horth West corner of lot Ho . 
223 in the 9th tier owned by Henry A. Hunsing, and running thence 
Uorth 33° 59' East, 360 .15 feet to a point; thence "iorth 88° 5 ' 
East, about 446.0 feet to land of Cowles & Cadwell; thence 
Southerly by land of said Cowles & Cadwell and land of owner 
unknown, to a point on the Southerly line of the said 8th tier; 
thence Westerly by the Southerly line of said 8th tier to point 
of beginning. Containing about 3.70 acres of land. 
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Wasil Augustunowic to City of Chicopee. 

Beginning at a stake and stone on the Northerly side of 
Pendleton Avenue at land of Cowles & Cadwell, and being in the 
10th tier of lots and run.ing thence North 60° 3 1 West 122.31 
feet; thence North 26° 60' West, 347.83 feet to a point; thence 
North 15° 35' West, 200.97 feet to a point; thenoe llorth 30° 
27' West, 458.45 feet to a point; thence North 52° 8' West to 
the inner section of the line between the 9th and 10th tiers. 
The last five courses being the Northerly line of said 
Pendleton Avenue at land thought to be owned by C. C. Abbey; 
thence Easterly along said tier line to corner of land owned 
by Cowles & Cadwell aforesaid; thence Southerly by land of 
said Cowlea & Cadwell. 924.95 feet to point of begin: ing. 
Containing about 8.92 aofcea, and being part of land conveyed 
to said Wasil Augustuno7/ic by deed H.R.E.jbook 786. page 175* 
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Lawton to City of Chicopee. 

Beginning on the Southerly line of the 9th tier at the South 
EaBt comer of Henry A. Mussing" s lot, #224, and running thence 
northerly hy said Munsing's land across Cooley Brook and thence 
acroes Pendleton Avenue to the Hortherly line of said 9t& tier 
at land of one Peret, also being the Horth East corner of said 
Munaing'B lot #224; thence Easterly along the Northerly line of 
said 9th tier crossing Gooley Brook to a corner thought to be 
the Worth West corner of land owned by C. C Abbey, and being 
let #227; thence Southerly by Bald Abbey's land to the Southerly 
line of the 9th tier aforesaid ; thence Westerly by said Southerly 
line of 9th tier crossing arjold wood road to point of beginning* 
Containing about 43.44 acres and being lots No. 225 and 226. 
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CO. Abbey to City of Ghicopee. 

Beginning at the South West corner of the lot herein conveyed 
on the tier line; thence running EaBt on the tier line 84 rods, 
core or Icbb, to lend now or formerly of H. B. Panlk; thence Uorth 

80 rods to the tier line; thence West 84 rods, more or less, to 
land formerly of C. I. Chapin, et al; thence South parallel with 
the East line to the place of beginning, containing 42 acres, 
more or less, being land conveyed to G. c. Abbey by Matthew 
Hyan by deed H.R.D., boole 572, page 131, 
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Mary A. Locke to City of Chicopee. 

A certain lot of wood land in said Chicopee containing 30 acreB, 
more or less, at Spruce Swamp, so called, bounded Easterly and 
Southerly by land of ono Paulk, Westerly "by land of Charles C. 
Abbey, Northerly by land of owner unknown, being a part of the 
premises set off to Abigail Chapin in a division of the estate 
of Serah Chapin, and therein described as 30 acres of land at 
Spruce Swamp, beginning at the North West corner of lot No. 329 
(of the inward commons of Springfield) measuring Easterly 60 
rods, Southerly 80 rods, Y/esterly 60 rods, northerly 80 rods. 
The above description being taken from deed to Mary A. Locke 
from Theadore L. Chapin and being registered H,R.D,„ book 
736, page 122. 
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Unknown to City of Chicopoe. 

Beginning at a point in the Southerly line of the 9th tier 
at a corner thought to he the South East oorner of land owned "fay 
Mary Locke as per H.R.r.,book 114, page 1S8, describing lot #229, 
and running thence northerly hy the Easterly line of Baid Mary 
Locke's land, crossing Cooley Brook to the northerly line of the 
9th tier at land of Gowles & Cadwell; thence South 79° 5£' 50" 
Kast, again crossing Cocley Brook to a corner of land owned by 
Cowles & Cadwell; thence Southerly by land of said Cowles & Cadwell, 
about 1230.35 feet to a corner: thence north 87° 4 ' West by land 
of said Cowles & Cadwell, and being the Southerly line of the 9th 
tier aforesaid to point of beginning. Containing about 8.27 acree 
o f land . 
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Unknown to City of Chioopee. 

Beginning at the South Easterly corner of land owned "by one 
Peret on the Southerly line of the 8th tier near Oooley Brook; 
and running thence Korth 4° 7' East to the South West corner of 
land owned by Cowles & Cadwell inthe 8th tier; thence running 
South 79° 52' 50" East, crossing Cooley Brook about 1320*0 feet 
to a point; thence running Uorth 7° 41' 45" East, 529.45 feet to 
a point in or near Cooley Brook; thence running Easterly in a 
straight line along Cooley Brook, 706.0 feet to a point in or 
near said Cooley Brook; thence South 7° 15 ' SO" West, 481. 56 
feet. The last four courses being by land of said Cowlea 
& Cadwell; thence Westerly along the Southerly line of the 8th 
tier aforesaid hy land thought to be owned by C. C. Abbey and 
one lawton, again crossing Cooley Brook to point of begin .ing. 
Containing about 10.22 acres of land. 
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Cowles fib Cadwell to City of Chic ope e. 



Beginning at a stone bound on the road to Moody corner on the 
line between the City of Chicopee and the Town of Ludlow, and running 
thence South 8S° 39 ' SO" West, 75H.05 feet to a point; thence North 
53° 37' West, 597.91 feet; thence North 1° East, 496.25 feet to a 
point; thence North £9° 3D' West, 326.10 feet; thence South 85° 4' 

West, 313.49 feet; thence £outh 46° 52 * Weet, 391,57 feet to a 
point; thence South 19° 32' West, 201.24 feet to a point; thence 
South no degrees, 33' West, 722.12 feet to the northerly side of 
Pendleton Avenue. The last seven courses being by land of said 
Cowles & Cadwell; thence North 64° 27' West, 194.72 feet to a 
point; th©J v 50° 5 T '.Vest, 220.41 feet to a point; thence 

Berth vi 37' fleet, 572.94 feet to a point; thence llorth 60° 
3 f West, 339.54 feet uo a point. The last four courses being 
on the northerly side of Pendleton Avenue; thence Berth 7° 3' 
East by land of Waoil Angus tunowic, 9 24,95 feet to tier line 
Between the 9th a. d 10th tiers; then jc South Q', ' - 
land thought to be of C. C, Abbey, wary Locke unc partj known., 
1£32.24 feet to a point, supposes to be on said tier line; thence 
North about 1230.35 feet to a point near Cooley Brock; thence 
North 79° 52' 50" West, crossing Cooley Brook by land cf owner 
unknown and land supposed tc be owned by LEary Locke and C. C. 
Abbey, again crossing Ccoley Brook, 1903. £7 feet to a point; 
thence North 7° 15* 30" East, 481.56 feet to a point in or 
near Cooley Brock; thence in a straight line Westerly by said 
Cooley Brook and owner unknown, about 706.0 feet to a point in 
or near Cooley Brook; thence South 7° 41 1 45" West by land of 
owner unknown, 529,45 feet to a point; thence Llorth 79° 52' 30" 
West, again crossing Cooley Brook about 1320.0 feet to a point; 
thence North 4° 7 1 East by land of one Perot, 1345.08 feet to 
a point, being on the Northerly line cf the 8th tier; thence 
South 84° 39' 30" East, along said tier line 1399.84 feet to a 
point; thence South 74° 36' East, 705.44 feet to a point. 
The last two courses being by land of owners unknown; thence 
South 62 B 45' East by land of owners unknown and Michael 
lohody*, 1210.80 feet tc an old ground stone, marking the line 
between said Lobodys and Henry A. Munsing; thence South 84 c 
I 1 East by land of said Liunsing and Patrick Kane, 1976.17 feet 
to a point on the line between the City of Chicopee and Town of 
Ludlow, thenee Southerly on said line between City of Chicopee 

and Town of Ludlow crossing Cooley Brook to point of beginning. 
Containing about 285.37 acres. 

Second Parcel (In Ludlow) 

Beginning on the Southerly side of Prospect Street at the 
intersection of said Southerly line of said street and the 
line between City of Chicopee and the Town of Ludlow, and running 
thence South 53 c 2' 30" East, 25.92 feet to a point; thence South 
42° lC f SO" East, 416.93 feet to a point; thence South 50° 12' 
East, 557.97 feet to a point; thence South 45° 51 1 East, crossing 
Cooley Brook 365.60 feet to a point; thence by a curve to the right, 
the radius of which is 90.08 feet, and distance on curve being 75.84 
feet to a point; thence South 1° 5* West, 737.05 feet to a point; 
thence South 3° 34' West, 442.53 feet to a point; thence liouth 
15" 53* '"est, 484.69 feet to a point; thence South 5* 22' East, 
398.21 feet to a point; thence South 9 P 26' East, 228.66 feet to 
a point; thence South 19° 57' East, 382.43 feet to a point of 
land of owner unknown. The last eleven courses being on the 
Westerly side of Prospect Street, so called; thence North 82° 
40' West, about 1355.0 feet to the line between the aforesaid 
City of Chicopee and the Town of Ludlow; thence Northerly by 
said line between said City and Townni cioesin£ Cooley Brook 
to the point of beginning- Containing about 75.50 acres 
of land.* 
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Third Parcel (In Ludlow 



Beginning on the northerly side of Prospect Street at a 
atone hound, marking the line "between the City of Chicoree 
and the Town of Ludlow and running thence Horth 6° 15' 30" 
East on line between said City and Iowa 79B.4 7 feet to a 
stake and stone; thence South 82° 57' list by Ed. P. Miller, 
crossing Oooley Brook 117a. 09 feet to a Btake and stono, 
marking the South East corner of land of said Killer; 
thence South SS° 22' East "by land of J. Leroy Simonda, 
724.76 feet to a stake and stone, marking the Worth West 
corner of other land owned by J. Leroy Simonds In the 
7th tier. The last two courses "being on the line 
between the 6th and 7th tiers; thence South 5° 52* West 
hy land of J. leroy Slmonds, 1361.0 feet to a stake and 
etone, marking the South West corner of land owned by 
said Siraonds in the 7th tier; thence South 85° 4' East, 
693.25 feet to a stake and stone on the Westerly aide of 
road leading to Ludlow; thence South 26 c 25* West by the 
Westerly line of said road; 703.30 feet to the- inner 
section of the road to Ludlow with the road leading to 
Prospect Street; thence Worth 62° 36 T West, 756. 72 feet 
to a point; thence by a curve to the left, the radius 
of which is 313.57 feet, 148.63 feet on the curve to a 
point; thenar- So-th 89° 43' West, 347.58 feet to a point, 

fcni intersection of road leading to Prospect 
Street and the Easterly side of Prospect Street. 
The last three courses being or. the northerly side of 
said road; thence StortJ 1° 5 1 EaBt, 20.58 feet to 

a point; thenoe by a ourvt tu the left, the radius of which 
is 140.08 feet, 114.83 feet on the curve; thenoe North 
45° degrees, 51 T West, crossing Cooley Brook> 366.55 feet 
to a point; thence Uorth 50° 12 1 West, 557.53 feet to a 
point; thence North 42° 10 • 30" West, 419.17 feet to a 
point; thence North 53° 2' 30" West, 60.70 feet to 
point of beginning. 

The above three parcels being conveyed to Cowles & 
Cadwell by deeds H.R.^.,bock 765, page 515, also book 788, 
page 493, also book 784, page 78, also book 836, page £11, 
also book 794, page 86, covering 56&£ acres of which above 
described 429.95 acres being parts thereof. 
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Unknown to City of Chicopee. 

Beginning at a stake and stone on a Southerly line of the 
7th tier at the South West corner of land ov/ned "by Michael 
Lobodyz and running thence Worth 82° 45' WeBt to a point; thence 
Worth 74° 36' West, 705.44 feet to a point; thence Worth 84 c 59' 
SO" West, 1399.84 feet to a corner. The last three courses 
being "by land of Co7/les & Cadwell, and said corner marking the 
Worth WeBt corner of land of said Cowles & Gadwell in the 8th 
tier; thence North 46° 57 ' East, 928.57 feet to a point; thence 
Worth 32° 12' Last to the northerly line of the 7th tier, at 
land ovmed by Jules Kudiger; thenoe Easterly on said tier line 
by land of Jules Rudiger to the Worth West corner of land ovmed 
by Michael Lobody2; thence Southerly hy Michael lobodys's land to 
point of beginning- Containing about 56.51 acres of land. 
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Jules Rudiger to City of Chicopee. 

Beginning' at a point on a Southerly line of the 6th tier, 
about 98.0 feet Easterly of a stone hound on said tier line 
marking the South West corner of land of Baid Rudiger, and 
running thence Berth 32° 12' East, about 1545.0 feet to a 
point on the Northerly side of travelled road known as 
Prospect Street; thence South 53° 10' East f 349.90 feet to 
a point; thenoe South 76° 23' EaBt, ;i03.61 feet to a point; 
thence South 53° 36' East, 248,45 feet to a point; thence 
South 29° 23' East, £92.10 feet to the Southerly Bide of 
said travelled road. The last four courses being the 

center of road known as Prospect Street aforesaid; thence 
South 4° 44' West. 850.95 feet to a point on the Southerly 
line of the aforesaid 6th tior. Ti.o last six courses by 
land of Said Rudiger; thence Uorth 82 c 45' West by land of 
Liichael lobodyz and owner unknovm on the Southerly line of 
Baid tier, about 1587.0 feet to point of beginning. 
Containing about 35 acres of land, and being part of land 
conveyed to JulesJRudiger by Monroe Keith in deed H.R.Ii., 
book 878 f page 375. 
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Michael Lobodyoz to City of Chicopee. 

Beginning at a brovm Btone bound on the Southerly line of 
the 7th tier, marking the South West corner of land owned by 
Henry A. Munaing, and ruining thenoe North 82° 50 f West on the 
Southerly lino of Baid tier, by land of Oowles £ Cadwell, 
55i rodB to a stake and stone; thence northerly by land of owner 
unknown, about 84. rode to the Northerly line of said tier, at land 

of Jules Rudiger; thence South 83° 37' East, about 55£ rods to a 
stake and stone on said tier line, and narking the North West 
corner of land owned by Henry A. Munsing; thence South 5° 47* 
West, 1400 .31 feet to point of beginning. Containir g about 
29.21 acres of land, and meaning to oonvey land described as 
the third parcel in deed H. It. P., book 751, page 85. 



Henry A. Munsing to City of Chioopee. 

Beginning at an old brovm stone on the Southerly line of 
the 7th tier, marking the South East corner of land owned by 
Michael Lobodyes; and running thence Ilorth 5° 47 1 ^*ist, 240,95 
feet to a point by land of Mioheal lobodyes; thence South 84° 
1' East by land of eaid LIunsing to land of Patrick Kane; thence 
Southerly by land of said Patrick Kane, 240.95 feet to a point 
on said tier line; thence Ilorth 84 degrees, 1' West by land of 
Cowles & Gadell on said tier line to point of beginning. 
ileaning to convey a strip 240.95 feet wide, being the Southerly 
part of land owned by said Munsing, and containing about 6.31 
acres of land. 
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Patrick Kane to City of Chicopee. 

Beginning at a stake and stone thought to "be on the line 
"between the City of Chicopee and the Town of Ludlow, and 
narking the South East corner of land conveyed to Patrick Kane 
in deed E.R.D. t hook 716, page £31; and running thence Uorth 
84° 1' West "by land of Cowles & Cadwell to land owned "by Henry 
A* Munslng; and running thence northerly by land; of said liunaing 
240.95 feet to a point; thence South 84° 1' Last by land of Baid 
Patrick Kane to said City line; thence Soivfch about 6° 15' 30" 
West, 240.95 feet to point of "begin ing, meaning to convey a 
strip 246.95 feet the entire width at the Southerly side of land 
of said Patrick Kane, and containing about 4.78 acres of land. 
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Otis E. Tilley to City of Chicopee. 

Beginning at a stake and stone on the South line of the 6th 
tier and marking the line between Patrick Kane, Cowles & Cadwell 
and Ed.F. Miller, and being the South East corner of land herein 

conveyed; running thence Westerly by land of Patrick Kane about 
902.fi feet to land thought to be owned by Henry A* Munsing; thence 
Horth by said Kunsing's land about 1379*50 feet to a stake and 
stone on the northerly line of the 6th tier aforesaid; thence 
Westerly on said tier line about 77 .0 feet to a point; thence 
Hortherly about 596? feet to a stone bound at land of Rollin S. 
IL&son; thenoe Easterly by land of said Mason, crossing Cooley 
Brook to a stake and Btone, thought to be on the line between 
$he City of Chicopee and the Town of Ludlow; thence Easterly 
to a stake and stone at land of Dostal Bros.jthence Southerly 
by land of said Costal Bros, to a stake and stone on the 
Sortherly line of said 6th tier, the same marking the Uorth 
West corner of land owned by Angoline Eespres, and being on 

the City line aforesaid; thence Southerly on said City line 
by land of said Despres crossing Cooley Brook and continuing 
in same line by land of said Miller to point of beginning, 
being land conveyed to said Otis E. Tilley by deed H.E.D., 
book 379, page £40, Containing about 23. 41- acres of land 
in the 6th tier and about 13.51 acres of land in the 5th 
"tier, making a total of about 41.93 acres herein conveyed. 
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RolJ.in S. Lias on to City of Ghicopee. 

Beginning on the Southerly side of road leading to Chicopee 
FallB from Ludlow at a point near Coo ley Brook and running thence 
South 44° 16» 30" Beat, 472.02 feet to a point; thence South 83* 
2' 30" East, crossing the line "between the City of Chiccpee and 
Town of Ludlow, 436-13 feet to a stake and stone; thence 
Southerly by land of Postal Bros, to a stake and stone inarking 
the Uorth East corner of land owned by Otis E. Tilley; thenoe 
Westerly hy land of said Tilley to a stoke and stone, thought 
to he on said City line; thence Westerly "by land of said Tilley 
crossing Cooley Brook to a stone hound, marking the North 7fest 
corner of said Tilley land; thenoe north about 779,0 feet hy land 
of said Llason to a point; thence South 80° 55' 30" East, abo-at 
21 feet to a point; thence Uorth 18' 2' West hy land of said 
Mason, 510,79 feet to a point on the Southerly line of said road; 
thence North 69° 13' East by the Southerly line of Baid road, 
crossing Cooley Brook £38.66 feet to point of beginning. 
Containing about £1,89 acres of land, and being in the 5th tier 
of lots and meaning to cenvey part of land conveyed to said Alason 
by deed U.K. B., book 379, page 237. 



Doatal Bros, to City of Chicopee. 

Beginning at a point about 180.0 feet Wester lyfrom the 
Westerly side of the roai leading to ludlow from iioody corner 
and "being on the Southerly line of the 5th tier, the hearing of 
which ie about Ilorth 84° 50* 30" West by land of J. leroy 
Simonda and Ahgeline Despres, to a stake and stone marking the 
North West corner of land of Angeline Despres and being on the 
line between the City of Chicopee and the Town of Ludlow, and 
running thence Ilorth Easterly by land of Otis E. Tilley to a 
state and stone; thence Eortberly by land of Rollin S. iiason 
to a stake and stone on the Horth line of the 5th tier; thence 
South 83° £' 30" East, 103,75 feet to a point; thence South 
45° 2' 30" East by land of grantors, 2250.39 feet to point of 
beginning, containing about 33.54 acres of land and meaning to 
convey a part of land conveyed to said grantors by deed 
H.H.E.,book 736, page 271. 



1$ Q 



yJ Lctov <Jfr>7o*ns. 



"i-O/t. *<Doj,(0»fp;, 



H. R. D, Boom, <j92 Pah* 33+. 



ch/co/=>jT£:, 



RL.MN Or LAND 

//V LUDLQ\V% riA-ss. 



o wneC «3 &Y 



ANGELINA DE^SPREI^ 

SCALE'- h N = Z0Orr. sJUHC -1914. 

cosa , MMiir- wees, 0/K «*•*«. *«WWY«« mm* 



Angeline DeBpres to City of Chicopee. 

Beginning at a stake and atone on the line between the City 
of Chicopee and the Town of Ludlow on the Northerly line of the 
6th tier and marking the South West corner of land of Dostal Bros, 
and running thence Easterly hy land of Dostal Bros, on said tier 
line about 73 rods to land of J. Leroy Simonds; thence Southerly 
hy land of said Simonds about 40£ rods to land of Ed.P. Miller; 
thence Westerly by land of said Miller about 73 rods crossing 
Cooley Brook to said City line at land of Otis E. Tilley; thence 
Northerly again crossing Cooley Brook on said City line and by 
land of Otis S* Tilley about 40£ rods to point of beginning. 
Containing about 18. 25 acres of land, and being land conveyed 
to Angeline Despres by deed H.R.D.,book 692, page 234. 
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Ed. P. Miller to City of Chieopee. 

Beginning at a stake and stone at the South West corner of 
land herein oonveyed and bein G on the Southerly line of the 6th 
tier on the line between the City of CMcopee and the Town of 
Ludlow, and marking the comers of land of Cowles & Cadwell, 
Patrick Kane and Otis E. Tilley. and naming thence northerly 
on said City line by land of otie B. Tilley, 45 rods to land 
of Angeline Eespres; thenoe running Easterly crossing Cooley 
Brook by land of angeline Despres, 73 rods to land of J. 
leroy Simonds; thence Southerly by land of said Simonde about 
45% rods to stake and stone on said tier line at land of said 
Cowles & Cadwll; thence Westerly, again crossing Cooley Brook 
by land of Cowles & Cadwell about 72 rods to point of beginning. 
Containing about 20.10 acre^of land and being premises conveyed 
to Ed. P. Miller by deed H.B.D., book 822, page 300. 
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J. Leroy Siraonds to City of Chicopee. 

Beginning at a Btake and stone on the Westerly side of road 
leading from Moody corner to Ludlow at the North East corner of 
land owned by Cowlea & Cadwell in the 8th tier and being on the 
North line of said tier and running thence Forth 85° 4* West by 
land of said Cowles & Cadwell, 693.35 feet to a stake and stone; 
thence North 5° 52' EaBt hy land of aaid Cowles & Cadwell, 1361. 

feet to a stake and Btone on the Northerly line of the 7th tier, 
thence running North 82° ZZ % West on said tier line hy land of 

said Cowles & Cadwell, 724,76 feet to stake and Btone at the 
South Easterly oomer of land owned by Ed.P.iiiller; thenee 
Northerly hy land of Ed.P, Miller to land of Angellne Despres, 
continuing northerly hy land of Angeline Despres to the northerly 
line of the 6th tier at land owned by Dostal Bros-, thence about 
South 84° 50' 30" EaBt on said Uortherly line of the 6th tier 
to the Westerly side of said road; thence South 14* 2* East, 
1564,19 feet to the Southerly line of said 6th tier; thence 
South 15° 35' East, 510,46 feet to a point; thence South 16° 
47' WeBt, 241.84 feet to a point; thence South 29° 21' West, 
681.19 feet to point of beginning. The last four courses 

being on the Westerly side of Baid road, being part of the 
premises conveyed in H.H.I, .book 720. page 545, to J. Leroy 
Slraonds. Containing about 42.21 acres in the 6th tier, and 

about £7.35 acres in the 7th tier, making a total of about 
69.56 acreB. 
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Chicopee Dam Inspections - 19 60 - 1*164 
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Inspections by Tiglie & Eond. 
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CIVIL, SANITARY AND ELECTRICAL ENGINEERING 

INVESTIGATIONS. REPORTS. PLANS AND SPECIFICATIONS 

SUPERVISION OF CONSTRUCTION AND OPERATION 



C O N S ULTI N G EN GINE E N S 



BOWERS AND PEOUOT STREETS 
HOLYOKE. MASSACHUSETTS 

TEL JEFFERSON 3-3991 

CD Chicopee 
Nov. 29, I960 

The Hon. the Board of County Commissioners 
Hampden County Court House 
37 Elm Street 
Springfield, Mass. 

Gentlemen: 

Inspections recently completed of the various dams situated 
within the City of Chicopee have now finished the inspection 
routine in that community and all dams located in Chicopee have 
been examined one or more times during the year i960. The 
following is a report on the condition of the various dams 
situated in Chicopee. 

A. Fairview Fish & Game Club Dams 

1. Willlmansett Brook Dam This dam is still in the same con- 
dition as reported in recent years. The structure is 
breached and the opening thru the dam is wide enough to pass 
flood flows without ponding water. The entire pond area is 
rapidly being overgrown with young trees and miscellaneous 
vegetation. The site of the dam will be inspected annually 
to be certain that no one closes the breach in the dam and 
thus cause formation of a pond. 

2. Trout Pond Dam The screen at the overflow pipe has been 
removed and water freely enters the shaft. When last in- 
spected the pond was found to be at normal level. The em- 
bankment was in satisfactory condition. It is a sandy em- 
bankment but it is fairly massive for the height involved. 

The structure does not come under County jurisdiction since 
it is small in size and the drainage area is negligible. 
However, the dam is a borderline case and is checked annually 
to be certain that the embankment is not raised and the 
quantity of water in storage is not increased. Any increase 
in the size of the pond could result in the quantity of water 
stored being in excess of one million gallons and then the 
structure would come under County jurisdiction. 
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lald Dam 



dam is still breached and no pond is formed. The 
;h is wide and deep. The pond area is now wooded and 
doubtful if anyone would ever try to reactivate this 



C. Roberts Pond Dam 

The spillway approach channel should be cleaned of all de- 
posits and properly shaped. All obstructures to the flow 
of water in the channel should be removed. Overhanging 
trees should be cut and trimmed. 

The spillway chute is undermined at the foundation adjacent 
to the top left side of the masonry. This undermining should 
be corrected immediately and proper repairs made to protect 
the foundation. Riprap and grouted stone at the end of the 
spillway chute is undermined and repairs are needed. The rip- 
rap at the end of the chute should be improved, enlarged and 
extended. 

The dam embankment should be brushed and cleared of large 
trees. The embankment face should be loamed and the loam 
properly fertilized and seeded to result in the formation of 
a good thick growth of sod. 

When last inspected the pond was found to be about 3-inches 
below the level of the spillway crest. The drawdown gate 
was found to be open a few inches and flow of the brook into 
the pond was about equal to the quantity of water released 
by the slightly opened drawdown gate. 

The pond should be drawn down slowly and, once emptied, the 
gate should be left open about one-half until such time as 
the dam embankment, the spillway channel and the spillway 
chute are properly repaired. 

D. Hampden Brewing Company Dam 

This dam was found to be in satisfactory condition. The 
stone masonry at the abutments and at the spillway itself 
has many open joints. However, the stones themselves are 
well aligned and well bedded. Consequently, conditions as 
now existing are satisfactory. When the open joints are in 
need of concreting, recommendations in connection therewith 
will then be made. 
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E. Wyszatyckl Dams 

1. Upper Dam This structure was purposely breached some years 
ago. The breach still exists and is sufficiently wide and 
deep to pass flood flows without ponding water. Conditions 
at the dam are satisfactory. 

2. Lower Dam This structure was purposely breached some years 
ago. The breach still exists and is sufficiently wide and 
deep to pass flood flows without ponding water. Conditions 
at the dam are satisfactory. 

P. Veterans of Foreign War Dam 

The pond volume is 100$ filled with gravel, sand and silt. 
Absolutely no water whatsoever is stored by this dam. The 
masonry chute is broken, dilapidated and has failed. The 
masonry of the dam itself is spalled and is becoming poor 
in condition. However, the masonry section of the dam is 
quite wide and massive for the height involved. Consequently, 
the structure is safe at the present time. The dam and 
spillway are now nothing more than a waterfall in the brook 
bed. The dam as existing does not endanger persons and pro- 
perty downstream. 

G. City of Chicopee Dam 

Cracks in the mass masonry at the left abutment area on the 
gate operating structure are minor in nature and, at the 
present time are of no concern in connection with the safety 
of the dam. The spillway structure itself, across the river, 
is satisfactory. 

At the right abutment adjacent to the Bay State Refining Co., 
plant, the stone masonry blocks have opened joints at some 
locations and vegetation is growing from other joints. There 
is evidence of stone block movement as the result of this 
condition. Continuation of the growth of vegetation plus 
weathering action in open joints due to thawing and freezing 
in the winter- time can cause further movement of the masonry 
blocks. It would seem advisable to kill the vegetation and 
repair the open Joints during the coming year. 

H. L. Slate Dam 

This structure is somewhat dilapidated but not dangerous 
at the present time. Leakage occurs thru the masonry at 
the left of the spillway. The pond formed is small and 
shallow. As existing the structure does not endanger persons 

and property downstream. Therefore, the dam is satisfactory 
though in poor condition. 
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I. Chlcopee Water Department Dams 

1. Upper Dam The erroded areas on the face of the dam should 
be filled and repaired. The turf on the surface of the em- 
bankment should be treated and improved where needed. A 
seepage weir should be installed at the toe of the dam where 
readings of seepage can be taken from time to time and re- 
corded on a periodic basis. Monthly readings might be 
desirable. The observation well in the embankment should be 
checked frequently to be certain that the height of water in 
the embankment is within proper limits. A record should be 
kept of the water level in the embankment. 

The end of the spillway chute is clogged with logs and debris. 
These materials should be cleaned out from the spillway chute. 

2. Middle Dam This dam was found to be in satisfactory condition. 

3. Lower Dam All stop logs were found to have been removed from 
the dam and no pond was formed whatsoever. Masonry at this 
dam was found to be satisfactory. 

J. Fortier Dam 

This dam is still in the same general condition as reported 
last year. Though the dam and the pond are a borderline case, 
the dam is too low in height and the pond too small in volume 
to come under County jurisdiction. The structure is inspected 
annually to be certain that it is not raised and thus the 
quantity of water in storage increased to a point where the dam 
would then come under County control. 

The spillway at the dam is rather poor and unsatisfactory. 
However, it does not endanger the structure. 

K. Messer Dam 

Conditions at this structure are still the same as reported 
last year. The breach thru the dam is wide and deep. Most 
of the old pond volume has been filled in and a housing de- 
velopment constructed on a portion of the fill. The brook 
flow thru the old pond area is causing the formation of a 
deep gulley to the rear of the homes built at the old pond 
site. However, this is not the result of a dam but is 
directly related to a drainage problem in connection with an 
old dam site. The breach thru the dam is capable of passing 
flood flows without ponding water. Since the breach could 
be closed without too much difficulty, the site of this old 
dam will be inspected annually to be certain that free flows 
be maintained. 
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L. Dwight Dam 

This dam was found to be in satisfactory condition. Plash- 
boards were on the crest of the dam. Vegetation growing 
from the abutment masonry joints and masonry joints along 
the canal structure should be killed and removed to prevent 
damage to the masonry work. 

M. Chicopee Electric Light Dept. Dam 

As reported last year, this structure no longer is a dam but, 
with the elimination of the pond and the conversion of the 
conduit to a storm drain, the facilities are now nothing more 
than a surface water drainage system. The dam has been 
actually done away with and the old spillway conduit now 
carries surface water flow in the manner of a storm drain. The 
pond area has been completely filled and an asphalt paved 
parking lot built. A channel has been shaped and left thru 
the old pond site to carry the flow of the stream to the old 
spillway conduit. No water will now be ponded at the site of 
the dam and if the runoff from the watershed exceeds the 
capacity of the converted spillway system, now acting as a 
storm drain, excess runoff will pass thru a channel built on 
Electric Light Dept. property and terminate at the railroad 
tracks behind the property. As now existing, in the opinion 
of the undersigned, the structure and the facilities no longer 
come under County jurisdiction and thus inspections will not 
be required in the future. 

N. Bemis Pond Dams 

1. Upper Dam The embankment of this dam was found to be in 
satisfactory condition. Repairs and maintenance to the em- 
bankment and to the storm drain, as reported last year, have 
been taken care of. The main spillway is in satisfactory 
condition. The side spillways are also in satisfactory con- 
dition. The pond was found to be empty at the time of the 
last inspection on Nov. 23, i960 and all stop-logs were out 
of the main spillway structure. 

2. Lower Dam The embankment at this dam was found to be in very 
good condition. A few local spots on the turf will be in need 
of maintenance in the Spring of 1961. The new spillway was 
found to be in good condition. At the old spillway to the back 
of the masonry wall on the right side, just below the spillway 
crest, at a point adjacent to the upper end of the paved rip- 
rap, a void was noted. This void should be corrected. It 
should be cleaned out and then a few shovels full of wet con- 
crete or a couple of sacks of prepared concrete mix should be 
made up and poured into this void. By pouring a slightly wet 
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and sloppy mix, all portions of the void will be filled 
and the condition corrected. 

0. J, Stevens Arms Company Dam 

This dam is in the same general condition as reported pre- 
viously. The masonry has been purposely breached and as a 
result no pond is formed. The breach is wide enough and 
deep enough to pass storm flows. 

P. Prosser Dams 

1. Upper Dam This dam was found to be in satisfactory condition. 
It is a low masonry structure not more than 18-inches above 
the bed of the brook. Upstream of this small shallow dam the 
pond volume has been completely filled in. The masonry dam 
is now nothing but a waterfall in the flow of the brook. In 
spite of the lack of maintenance and care, the masonry is in 
fairly good condition. 

2. Lower Dam This dam is in the same general condition as pre- 
viously reported. The masonry is in fair condition. A breach 
exists under the masonry wall at the left side and allows for 
the passage of normal brook flow under the masonry structure. 
There is a pond formed in time of heavy runoff. However, 
the pond is small and the structure as existing does not en- 
danger persons and property downstream. 

Q. Oxford Country Club Dams 

1. Upper Dam This dam is still breached as the result of the 
August 1955 flood. The breach is quite wide and deep. Con- 
sequently it passes normal flow of the stream as well as flood 
flows. Large concrete pipe noted at the site of the old dam 
would indicate that there may be some work planned. If any 
work to be done will create another pond, the Owner should be 
advised to check with the County before proceeding with any 
construction to be sure that any work done meets requirements 
of the County. 

2. Lower Dam No repairs have been made to the condition as re- 
ported previously. The side of the spillway chute, downstream 
of the spillway crest, has been undermined and washed out. The 
masonry is broken and has failed. Remaining masonry is now 
failing. Both abutments that carry the foot bridge are being 
undermined and it is only a matter of time before they settle 
and tip over. A portion of the bottom of each of these abut- 
ments is now actually hanging in air. Failure of the abutments 
could cause a washout of the dam and loss of this structure. 
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Needed repairs should be made and they should be accom- 
plished properly with suitable materials and good work- 
manship. Repairs done now will be much less costly than 
the reconstruction of the dam if it fails following the 
tipping of the foot bridge abutments. 

Persons and property downstream will not be endangered to 
any great extent by failure of this dam. Water discharged 
from a failure will flow almost directly into the Chicopee 
River. The quantity of water stored is very small and thus 
would do no damage except minor washing of the Owners own 
property. However, a golfer might be walking across the 
foot bridge when it fails or one might be directly below 
the dam when failure occurs and thus, personal injury could 
take place. 

It is recommended that the Owner of the dam be advised of 
this potentially dangerous condition and it is recommended 
that the dam be either repaired or properly breached. 



Respectfully submitted 




"H. Mel 




G^Jrge H. McDonnell 

County Hydraulic Engineer 
GHlVcmb 
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BOWERS AND PEOUOT 5TREETS 
HOLYOKE, MASSACHUSETTS 

TEL JEFFERSON 3-3991 

CD Chicopee 
November 20, 1964 



The Hon. the Board of County Commissioners 
52 State Street 
Springfield, Massachusetts 

Gentlemen: 

Inspections conducted at various times throughout the year of dams situated 
within the City of Chicopee, have now resulted in the inspection of all dams 
at least once during the year 1964. The following is a report of the general 
condition of the various dams located within Chicopee. 

A. Fairview Fish 8c Gam Club Dams 

1. Willimansett Brook Dam This dam, breached for many years, 
remains unchanged and the breach as it exists is wide and deep 
enough to pass flood flows. The entire pond area is becoming 
more and more overgrown with young trees and miscellaneous 
vegetation. It is doubtful if the owners will ever activate this 
dam again. 

2. Trout Pond Dam This dam is no longer in existence. The site 
of the Sporting Club is now the site of a very large shopping center 
and the trout pond dam has been breached in connection with the 
work of constructing a high fill that forms a part of the shopping 
center parking area and driveway. The breach thru the old earth 
embankment is wide and deep and no water will be ponded in the 
future. The undersigned will make one more inspection at this 
site in 1965 since on the day of inspection this year, work of 
constructing the shopping center was still in progress. If all 
indications in the field in 1965 are such that the dam will be 
abandoned permanently, then a recommendation will be made 

at that time to drop the darn from the inspection routine. 
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B. Robert 8 Pond Dam 

The embankment of this dam was found to be in good condition. The 
owner should cut brush growth in the Spring of 1965 and should fertilize, 
loam and seed the downstream face of the embankment, where needed, 
to promote a good growth of thick turf. 

The spillway structure is in need of repair on the sloping wall just below 
the crest. A surface coating placed on this portion of the spillway has 
been eroded and should be replaced. 

The pond should be drawn down for the Winter and Spring season. The 
gate at the dam should be left partially open until after the heavy Spring 
runoff. Spillway repairs as recommended hereinbefore should be made 
before the drawdown gate is closed in the Spring of 1965. All weeds 
and vegetation growing in the spillway approach channel should be cut 
down. On the day of inspection, water level in storage was about 6" 
below the crest of the dam. 

C. Hampden Brewing Co. Dam 

This stone masonry spillway structure was found to be in satisfactory 
condition. No flashboards were on the crest and water level in storage 
was about 1 H above crest elevation. The abutment walls were satis- 
factory. However, downstream of the spillway itself, these walls 
need pointing up of the joints. Some pointing of stone masonry joints 
on the spillway could also be done. The condition is not bad as yet and 
there is no sign of movement of any of the stone masonry work as the 
result of jointing material having been washed out. It will probably be 
two or three years before the pointing of these joints will become a 
necessity. At that time, if the owner has not done any maintenance work 
to this structure, a recommendation will then be made that the joints 
of the stone work be repaired. The toe area just downstream of the 
spillway was in satisfactory condition. 

D. Veterans of Foreign War Dam 

This dam was in the same general condition as reported in 1963. The 
masonry is massive and though s palled, it is safe. The pond volume 
is completely filled to the crest elevation of the dam with sand and 
gravel washed in from upstream and no water whatsoever is stored by 
this structure. The dam as existing is now nothing more than a high 
earth retaining wall and failure of the dam would not release any water 
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since none can be stored. The dam is situated directly on the bank of 
the Chicopee River at a point where any discharge from the structure 
would merge directly with the much larger flow of the River. In view 
of the conditions and facts noted hereinabove, the dam is considered 
satisfactory. 

In the report of last year, it was recommended that this dam be dropped 
from the inspection routine. However, since there is a possibility that 
someone some day may dig out the area behind the dam and reactivate 
the structure, inspections at the site will continue. 

E. City of Chicopee Dam 

The right abutment stone masonry was found to be in good condition. 
There is a small amount of erosion in the stone work at the face adjacent 
to the crest of the spillway section. The condition is not bad and can go 
for a number of years before repair work will be necessary. The 
spillway structure itself is in good condition and the toe area is satis- 
factory. The left abutment structure and the gatehouse were found to 
be satisfactory. About 2" of water passed over the spillway on the day 
of inspection. 

F. L. Slate Dam 

This dam is still quite dilapidated but is safe. The concrete wall that 
forms a portion of the dam is s palled and cracked. The spillway masonry 
and the related chute are in fair condition. This dam is very low in height, 
impounds a small volume of water and it would do little to no damage 
downstream if it should ever fail. Water level in storage was at the 
crest elevation of the spillway. In the opinion of the undersigned, though 
poorly maintained, the dam as a whole is safe. 

G. Chicopee Water Dept. Dams (Now Mass. Dept. of Natural Resources) 

1. Upper Dam The embankment concrete slope paving on the wet face 
was found to be in satisfactory condition. Water level in storage 
was at the crest elevation of the spillway. No flashboards were 
on the spillway. 

The masonry of the spillway crest and the concrete of the abutment 
walls was in satisfactory condition. The bottom of the central pier 
in the spillway at the crest is becoming badly eroded and reinforcing 
steel is exposed. However, this central pier has no particular 
function and apparently was built for the purpose of bridging the 
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H. Fortier Dam 

This dam was found to be in the same general condition as previously 
reported. On the day of inspection the pond was quite low. The shore 
area around the pond has been built up with housing units* There is 
little chance that this pond will ever be enlarged by the raising of the 
dam. Inspections will be made for the next year or two and at that 
time, if conditions do not change, then a recommendation will be made 
that this small structure be dropped from the inspection routine. 

I. D wight Dam 

The right abutment masonry and the natural ledge on which it is built 
were in good condition. The left abutment, canal headworks and canal 
spillway were in good condition. The canal spillway crest shows some 
sign of s palling but the condition is not bad. The crest of the main dam 
across the Chicopee River is in excellent condition. The cap stones 
are well aligned and on good grade. There is no sign of movement 
whatsoever at any of the stones on the main dam. Normal flashboards 
and related pins were on the crest. Water level in storage was drawn 
down below the masonry crest by about 4" and the flashboards were dry. 

J. Bemis Pond Dams 

1. Upper Dam The pond was empty and the main spillway wide open. 
No stop logs were in place. The embankment was in good condition. 
The pond normally formed by this dam has not been active for a 
number of years. At the side spillways the bar racks have been 
removed as requested. The spillways themselves were satisfactory. 

2. Lower Dam This dam was inactive when inspected and apparently 
has not been active this year. The embankment was found to be in 
fair condition. If the dam is to be reactivated, the embankment 
should be improved by the removal of weed growth and the promotion 
of sod. Stone and gravel surfaced areas would not be altered to 
obtain a grass growth. Irregularities on the face of the embankment 
should be graded, loamed and seeded as necessary. 

The spillway shaft was found to be satisfactory and the drawdown 
gate open. At the overflow spillway located to the right of the 
embankment, the wing wall on the pond side of the dam is s palling 
badly at the left top and should be repaired if the dam is to be 
reactivated. Some spalling of concrete was noted on the spillway 
chute walls as well as on the spillway itself but the spalling is not 
of a serious nature as yet. 
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spillway. Even if this pier fails, it will have no detrimental effect 
on the structure. At the right abutment wall at the bottom, the 
concrete is becoming s palled but the depth of the cavity being 
formed is very shallow and repair work will not be needed for 
some time. 

The spillway masonry chute was in satisfactory condition. Some 
spalling of concrete on the side wall of the spillway chute, particularly 
at the bottom of the left wall was noted, but the depth of the spalling 
is quite shallow. The spillway and the spillway chute were clear of 
debris . 

The seepage measuring weir at the toe of the dam was not functioning 
and water was found to be passing under the weir structure. This 
weir should be maintained in operating condition and a monthly record 
kept of the amount of toe seepage. While making the inspection, the 
undersigned plugged the leakage under the weir with earth and after 
waiting for a sufficiently long period of time to obtain an accurate 
reading of the flow, it was determined that seepage was passing 
over the weir at the rate of about 75, 000 gpd. This rate of seepage 
is within the range reported from time to time during special in- 
spections of the dam earlier in 1964. 

The water level in the observation well was checked on the day of 
inspection and it was found that the depth to the water table within 
the embankment was about 15-1/2 ft. from the lip of the well. 
This measurement is less than measurements previously reported. 
However, the depth to the water surface in the embankment is 
satisfactory and there is no danger of embankment movement due 
to the water table in the dam approaching the surface of the down- 
stream slope. 

2. Middle Dam This dam was found to be in satisfactory condition. 
The concrete spillway was okay. No flashboards were on the crest 
and only a small amount of debris was on the dam. The spillway 
chute and the toe area were satisfactory. Water level in storage 
was about 1" above the crest. 

3. Lower Dam This small granite masonry dam with small earth 
downstream abutment fills was in excellent condition. All stop 
logs were out of the notch and the pond was found to be empty. 
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K. Oxford Country Club Dam 

The small earth embankment at this dam is satisfactory. The rock fill 
at bridge abutments and at each side of the wooden spillway chute was 
found to be in fair condition. The concrete cap on the left side of the 
spillway was okay but the cap at the right side is cracked due to rock 
fill settlement. The condition, however, is not dangerous to the dam. 
The planking of the spillway was satisfactory. Water level was at the 
crest elevation. Though the dam as a whole is in fair to poor shape, 
it was considered safe* 

Respectfully submitted, 

George H. McDonnell -* 

County Hydraulic Engineer 

GHM/mb 
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County Registry of Deeds May 115., i&93; Jauies R. Wells, Register . Chapter 3 84, section is, Acts for 
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Abutters 



Chioopee Palls Manufacturing Company 



Abutters 


Keating, Thomas 


Abutters 


Shea, EHen D 


Abutters 


Adams (est) 


Abutters 


Fuller, Hfiman (est) 


Abutters 


Fuller, Andrew 


Abutters 


Lyons, Lucien 


Abutters 


Stevens Company 


Bridges 


Chioopee Falls Bridge 


City/Town 


Chioopee 


Name. 


Harris, Henry H 


Streets 


East Main Street 


Streets 


Morton's Lane 


Water 


Coolcy Brook 


Water 


Chioopee River 


Water 


Morton Brook 
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TION A WD DESCRIPTION 



of 



LAND AND RIGHTS OF WAY TAKEN 



for 



CHICOPEE WATER WORKS 



Chicopee, Mass 



Piled and recorded in Hampden County Registry of 
DeedCt May 1893. as required by Section 2. 

Chapter 384 of the Acts of the Legislature of Massachusetts, 
for 1892. 



The following is a description of the location and 
boundaries of lands and rights of way taken by the authority 
of the Legislature of Massachusetts, Chapter 384, Section 1, 
of the Acts of 1892, for the Hew System of Water Works for 
the City of Chicopee, in the County of Hampden, and State of 

Massachusetts. 

All the lands and rights of way so taken being 
situated within the limits of said City of Chicopee. 



RIGHT 0? WAY TAKEN AS SHOWN ON LOCATION SHEET No.l. 



The following described, right of way is taken for 
the purpose of laying, constructing and maintaining at all 
times a line of water pipes and other works for the new 
system of water works for the City of Chicopee, Mass., under 
and across the Chicopee River at Ghicopee Falls, and also 
southerly from the southerly bank of said river, across lands 
belonging to the Chicopee Falls Manufacturing Company, and 
under and across the canal of said company, to East Main 
street, in said Chicopee Falls. 

Beginning at an iron pin driven in tho ground at 
the junction of the northerly line of East Main street in 
Chicopee Falls with the westerly line of the street leading 
northerly across Chicopee River. Thence from said iron pin 
N. 6°E. eighty-five (85) feet, to the southeasterly corner 
of the barn on the Osgood place, 30 called, belonging to 
the Chicopee Falls Manufacturing Company: thence H. 15 3 20 ' E. 
one hundred and forty-three (143} feet to the southeasterly 
corner of a blacksmith shop standing on land of said company: 
thence N. 19° E.four hundred and forty-six and one half 
(446 l/2.) feet, crossing said Chicopee River to a point one 
foot easterly from the southeasterly corner of the factory 
of the Stevens Comr-finy: thence southerly by the westerly line 
of the highway, across said river, and following said line 
of the highway, to the place of beginning, and being Lot A on 
Location Sheet No.l herewith filed and recorded. 
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I LAND TAKEN OP THOMAS KEATING. 

j Beginning at a stone in the. ground at the south- 

is 

j easterly corner of land belonging to one Bowen, the said stone 

5 

j being on the northerly line of land belonging to James Begley 

i 

\ and others. Thence N. 1° 45' E. by land of said Bowen ,• four 

\ hundred and twenty-five (425) feet, to a stoke standing on 

} the line between land of said Bowen and land of Thomas 

| Keating: thence S. 88° 45' E. by land of said Keating, three 

j hundred and sixty rf our .(364) feet to a stake: thence S. 1° 

I 45' VI. by land of said Keating, four, hundred and twenty-five 

j (425) feet to a stake standing at the northwesterly end of 

\ the northerly line of a right of way, hereinafter described, 

I and leading northwesterly from the Granby road, so called, to 

i 

| said stake: thence N. 88° 45' W. by land of said Begly, three 

k 
t 

j hundred and sixty-four (364) feet to the place of beginning, 

! 

I containing three and fifty-five hundredths (3.55) acres, and 

i 

| being Lot A on Location Sheet No. 2 herewith filed and recorded. 






RIGHTS OF WAY TAKEN AS SHOWN ON LOCATION SHEET No, 2, 



The following described rights of way are taken for 
the purposes of laying, constructing and maintaining at all 
times, a line of water pipes for the new system of water 
works for the City of Chicopee, Mass,, in and through said 
ways, and for passing and repassing over and through said 
ways at all times, for the purposes above set forth, and al3o 
for the purpose of transporting materials for a Stand Pipe, 
and such other structures or works as it may be necessary 
from time to time to erect, construct, complete and maintain 
for said water works. 



RIGHT OP WAY No.l. 
Beginning at a stake driven in the ground at the 
junction of the center lines of the highway leading from 
Chicopee Palls to Granby , with the highway leading to Ludlow, 
past the Roman Catholic Cemetery, Thence from said stake 
N. 25° 30' W, eight hundred and eighty-five (885} feet, on 
land of Mary Campbell, wife of James Cmapbell: thence same 
course four hundred and ninety-four (494) feet on land of 
John P. Powers: thence same course four hundred and five and 
one half (405 1/&) feet on land of James Begley and others to 
the southerly line of Lot A on Location Sheet No. 2 herewith 
filed and recorded, and being right of way No.l shown on said 
sheet . 

The above described line is the center line of a 
right of way hereby taken, for the purposes above set forth, 
fifty (50) feet in width, being twenty-five (25) feet in 



I width on either side of said center line. 

* ' RIGHT OF WAY No. Z. 

k 

* Beginning at a stake driven in the ground on the 



; Palls to Granby, and at a point ten (10) feet northeasterly 
from the easterly comer of land belonging to Mary Campbell, 
wife of Jsmes Campbell. Thence N. 66°W. on land of George 
> ] armsby, two hundred and sixty-one (261) feet on a line 

parallel with the northeasterly line of said Mary Campbell's 
] land, and distant ten (10} feet northeasterly therefrom: 
■ thence H* 51° W. two hundred and fifty-five (255) feet on 
(hf^^i land of saidflrmsby*. thence same course, four hundred and 
ninety-five {495} feet on land belonging to the estate of 
i John P. Shea, deceased: thence same course, five hundred and 
s forty-two (542) feet, on land of James Begley and others to 
I the southerly line of Lot A on Location Sheet No. 2 herewith 

filed and recorded, and being right of way No, 2 shown on 
? said sheet. The above described line is the center line of 
' a right of way hereby taken for the purposes above set forth, 
twenty feet in width, being ten (10 J feet in width on either 
side of said center line. 



LAND TAKEN OF THE REMAN FULLER ESTATE OR LUCIEN LYONS. 



Beginning at a stake standing on land belonging to the 
Heman Fuller Estate or Lucien Lyons, said stake being at a 
point N. 11° 5' w., ninety-three (93) feet from the most 
northerly corner of a meadow lot belonging to Frank L.Ryder, 
formerly owned by G.M, and F.H.Morton. Thence from said stake 
N. ?7o E. four hundred and eighty-five (485) feet to a stake 
standing on the westerly line of land belonging to the heirs 
of Royal Britton, deceased: thence S. 1° 30' W. by land of 
said heirs and land of Andrew Fuller, and crossing Cooley 
Brook, so called, three hundred and thirty-two (332) feet, to 
a stake standing at a corner of said Andrew Fuller's land: 
thence N. 85° 30' W. by land of said Andrew Fuller, four 
hundred and thirty-four (434) feet, to a stake standing in 
said Cooley Brook, and to land of said Ryder: thence N. 11= 
5' YJ, by land of said Ryder, one hundred and eighty-six (18C) 
feet to the place of beginning, containing two and seventy- 
five one hundredths (2.75) acres, and being Lot A on location 
Sheet No. 3 herewith filed and recorded. 
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LAND TAKEN 0? ANDREW PULLER. 



Beginning at a stake standing in the center of Cooley 
Brook, so called, said stake being at a point S. 11° 5' E. , 
ninety-three (93) feet from the most northerly corner of a 
meadow lot belonging to Frank L.Ryder, formerly owned by G.M. 
and F.H.Morton. Thence from said stake S. 85° 30' E. by land 
belonging to the Heman Fuller Estate or Lucien Lyons, four 
hundred and thirty-four (434) feet to a stake standing at a 
corner of land of Andrew Fuller; thence S. 77° W, by land of 
said Andrew Fuller, four hundred and thirty-four (434) feet to 
a stake standing on the easterly line of land of said Ryder; 
thence H. 2° 30' W. by land of said Ryder, one hundred and 
thirty-five (135) feet to the place of beginning, containing 
sixty-seven hundredths (.67) of an acre, and being Lot B on 
Location Sheet No. 3 herewith filed and recorded. 
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LAND TAKEN OP THE HUMAN PULLER ESTATE OR LUCIBN LYONS. 



Beginning at a stake standing at the northwesterly 
corner of a meadow lot belonging to Prank L.Ryder, formerly 
iowned by G.M. and P.H.Morton, said stake being in the center 
;of Morton's Lane, so called. Thence from said stake N. 6° 
30" E. by the center line of said lane, one hundred (100) feet 
;-to a stake: thence S. 81° 30' E. by land belonging to the 
iHeman Puller Estate or Lucien Lyons, fifty (50) feet to a 
^take: thence S. 8° 30' W. by land belonging to said estate 
or said Lyons, one hundred (100) feet to a stake standing on 
the northerly line of land of said Ryder: thence N. 81° 30' W. 
■by land of said Ryder, fifty (50) feet to the place of 
beginning, containing twenty-three hundredths (.23) of an 
acre, and being Lot C on Location Sheet No. 3 herewith filed 
and recorded. 
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LAND TAKEN SUPPOSED -T : 0, BELONG TO THE ESTATE OP ONE ADAMS. | 

i 

i 

Beginning -at a stake standing at the northwesterly ) 

i 
i 

corner of a meadow lot belonging to Frank L.Ryder, formerly I 

I 

owned by G.M. and P.H.Morton, said stake being in the center 
of Morton's Lane, so called. Thence N, 81° 30* W. by land j 

i 

supposed to belong to the estate of one Adams, fifty (50) 
feet to a stake: thence N. 8° 30' E. by land of said estate, 

one hundred (100) feet to a stake: thence S. 81° 30' E. by 

I 
land of said estate fifty (50) feet to a stake standing in [ 

the center of said lane: thence S. 8° 30' W. by the center of j 

i 
said lane one hundred (100) feet to the place of beginning, ! 

containing twenty -three hundredths (,23) of an acre, and j 

i 

being Lot D on Location Sheet No. 3 herewith filed and recorded. 

I 
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LAND TAKEN OF ELLEN D.SHEA. 



Beginning at a stake standing on the northeasterly 
side of the highway leading from Chicopee Falls Village to 
Ludlow, past the Roman Catholic Cemetery, the said stake 
being on the line between land of Ellen D.Shea and land of 
Willis A. Slate. Thence from said stake S. 78° E. , by land of 
said Slate, nine hundred and twenty-eight (928) feet to a 
soft maple tree: thence S, 35° 30' W. by land of said Shea, 
five hundred and eighty-one (581) feet to a stake standing 
on the northeasterly side of said highway and in the center 
of Coaley Brook, so called, where said brook passes through 
the culvert under said highway: thence northwesterly by the 
northeasterly side of said highway, eight hundred and seventy 
(870) feet, to the place of beginning, containing five and 
eighty-six hundredths (5.86) acres, and being Lot E on Loca- 
tion Sheet No. 3 herewith filed and recorded. 
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RIGHTS 0? WAY TAKEN AS SHOWN ON LOCATION SHEET No. 3. 



The following described rights of way are taken for 
the purposes of laying, constructing and maintaining a line or 
lines of water pipes for the new system of water works for 
the City of Chicopee. Mass., in and through said rights of* 
way, and for passing and repassing over and through said 
rights of way at all times, for the purposes above set forth, 
and also for the purpose of transporting materials for dams, 
gate-houses, and such other structures or works as it may be 
necessary from time to time to erect, construct, complete and 
maintain for said water works. 

Beginning at a stake standing on the southeasterly 
line of Lot E on Location Sheet No. 3 herewith filed and re- 
corded, said stake being at a point N. 35^ 30' E. , two hundred 
and forty-nine (249) feet from a stake standing in the center 
of Cooley Brook, so called, where said brook passes into a 
culvert under the highway leading from the village oi" Chicopee 
Falls to Ludlow, past the Roman Catholic Cemetery. Thence 
from the first mentioned stake N. 61 c 15' E. , four hundred 
and fifty-six (456) feet on land of Ellen D.Shea: thence same 
course six hundred and thirty-four (634) feet on land of 
Willis A. Slate to the westerly side of Morton's Lane, so 
called: thence same course twenty (20) feet across said lane 
and to land of Prank L.Ryder: thence same course on land of 
said Ryder eleven hundred and sixteen (1116) feet to the 
westerly line of Lot A on said Location Sheet No. 3. 

The above described line is the center line of a 

right of way hereby taken for the purposes above set forth, 
[ 



I fifty (50) feet in width, being twenty-five (25) feet in 

i 

| width on either side of said center line. 



5 



1 Also one other right of way is hereby taken for the 

j purposes above set forth, over and through Morton's Lane, 

jj so called, twenty (20) feet in width and extending from the 

i' 

• above mentioned highway northerly to Lots C and D on said 

i 

l Location Sheet No. 3. 
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Chicopee City - Bonis Pond, Szot Park - 1954 




LtJ54 Exports 

Construction of Dam and bathing areas at Eenris Pond, Szot Park, Chicopee 1954. 

Abutters Szot Park. 

City/Town Chioopee City 

Water Bemis Pond 
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_n ten (10; days from, tlie date of the service 



FG8H OF COMERiiCT 

It is the intent that tlie contract "be let os the basis of a stipulated sua 
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t- i' 



PROPOSAL F_~i 



$XSiS 
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Lersigned states that he has received Addenda numbered 



XiZ'ki' \j j^xjX, 






xniXv3ilnai-^artriership-CorBOrat: 
nsaaes and. addresses of ,<o 1 



as principals, are as follow 






ft is -or 



.;tUuiiS! 



.3 i^avg i ill I na^ie and address o;f Owner, 



g us j_no-3 8 its c ctrr xscl 



.Ps.'rtr.'.SFSiii'Tj s 









;orix 



iP* ;^. -,>■,. ,-,j~...^,„ 



:aTxon xs incorporated 
President if 



-b the State qS 
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oi tmsxness- 









^-ifJ^Zt**' ^ ^ indiv J duai doing business mider a najae other t 



If tiie bidder is a p&rtziersai 
fclie naaies and actilressas oj 



-P, uae proposal must state^ setting ^orta 
LI partners and must be signed fey a'pirtaer 



If Use bidder is a corporation, the proposal must bear tb* 
corporation am srust fee signed by a duly author*^ a*" "" 

si^a corporation, ' " ' " 



AT r.S-^s 






'"^ISs BIDBI 



of the 









. SjiE B~^o ^■i*!? • ~*"s 



ia 



Bifi^^T- ^ 



y ^ho signed said Bid Fons 






■'liloi'j H "j *? „.•„,. ^. 















n., g,u v^.,1 ijxiig; s£ 
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arid svorn to tb- 



iu " 4 - ^ vrl 



\Hame of bidder 
©'ii ip.dXv""id' ! ' i ^-'i ^ 

a corporation}" 



tae bidder 



?o^ary Public 
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riArtUTES fti 



COISTI 






Xiilii i«aSMBH5% Bma.e 



is 






eween the City of 



Chicopee_, Ma 



itrasettSj, tirroiagk its Board 






0. of park Ccasra3«aii 






pet; &sj 



'i 1 Tii.i,-s i. v-'v o^" 1 



aesiiimated 



considera- 

o:f the other 
-■ hereby under™ 
If and for- his 
hamselves aafi 
'i#ns, as 



^T ''"i ?; 1 "? r ^ jV^-^ 



cXMvv ' 



hxmiL imau any person 
aissioners of the Citv of 



Bl £ZV<$i.±&ii 



Q WW 



u , . .. properly authorized agen 

vaia tua scope of xjae ©articular *«+.■? »* *«■ 



1 1 e opee s a,e t i sg 

>, such agents acting 



L k ae vora 'Contra* 
ibove designated. 



>V 1 1 



y.y i or i 

^5 n1 



X 4? *a..BQ 



>^%&^i 



i.iytSx£ i,i 



^» Ws'Yj'* ir 



sgai rep] 

X OX S3. IX 






- ~ OI 5 8, id 



snail mean, collectively, &)] of 



" s of the agreeing 



;ne covenant 



sa which constitute essential 
• r nad© such pi ' 



.s •cnereol', to wii 



Ad/vert "- d 



i^orcl :! Speeifieat: 
stipulations soai 

:Bded to this sew 



Contr 

Spaei' 






drawings 
i collect 



*j.i. o± tne tenas 

ftiied soee if loat if 



iix® word. s :, Corif;rj 



usewo* 



uow&r&et iarawinga 1 ' shall a»an the ^>-* 
ku together w-tth «?n^>. «-««r-i»™. w 
or approved by the Engineer 



rrom time to t " 



xiae as nereis 



aherever in the specifies/! 

" s directed . v* 



3'ni&y» 






truct* 



-f wSspI.! 



iv Siiaix he ill 



jf uj. ssurus OX II 

stood that the direction, reaui- 
i:^,^,, ^ , . ?> J**signation, prescription *or 

isngxneer is intended j and similarly the words i- D -n^ «- • 
satisfactory, or wwiis ^ nw -^!L! r S «***cwed, **cep 



import? SJ?g '; 

cision of tl 



jg.n &• 



p, ■'-. 



f\ -.-« *. ..: 



>he siigii 



v ? 



f %&%&x.% 



t^m,±tm 



A& li'lC. 



•xi vta 



+.>m 



>s. .i.Aiw i« wis Sif X iac ^ ^jx g 

srials^, tools. 3 



ana .incidental to the 

required hy the contr 
consideration h«r 



id equipment necessary, orotx 



\\ Ql 



T.rts® 



^Eibwuc^xon of the dam ana fe 

:t, in the manner, within the 
lu stipulated and agreed upon 



#U. ^ jL,C . 



J.& coni;r 

who simi 

Hit 






aeer to 






.acis oi won 
-d. saaii dec 



-.y 



>.x . 



&li q'ogstioms Wi 



t» paid for hereunder, 



^A-£ ^?«. 



)2KlltX0ES Qf this 



° ontr 



Work to "be done 



of the Contractor, aaa hi;, determination aod aeo:ision thereon _ 
.v, a ]i "b- fnflt and conclusive and such determination ana aaoxsion, 
^n ca.se any quest: on shall, arise, shall he a condition precedent 
to the riypbt of tne Contractor to receive any money hereunder. 

A^ficje IV, Tne work ouri ti its progress and upon its cmoletb,u 

___^ M . th the c )nt . r& Jt jj.^-j.^.j and ohpec.flcat... no, ana .^accordance 

v : tr: otha- directions of hie Engineei, an given from time t with drawings 

t'rsr durL-10 tho .^-ogress of the work, under the terras of tins ana Sjie^lica- 

roatract; Tn no case shall any uork is. excess of tne rehire- tions 

: nents of tne drawings he raid for unless author:! red in writing 
t-r the KnrJneer or h: s agents especially authorized thereto. 

Art Lee V. The Contractor sha_ 1 cosiience the work after the Time and manner 

cccortTa^cTnas been, executed by tne City and upon notice from of domg woics. 

the Beard of Park Coiamissioners or Engineer signifying that 
the work must be started. 

The Contractor shall prosecute the work as directed by tne 
Engineer until completion. 

The Date of Completion shall be the date of the final estimate 
prepared under the conditions herein specified. 

The Contractor aha 11 coraiuenee tne work at sucn ^olntb ana snarl 
thereafter continue at such t ,o hits and in such order or pre- 
cedence an the Engineer amy approve. 



,+■ ; ,, 



i.e 



f j„ if the Contractor is obstructed or delayed in the Evasion of time 

nToset^Tutlon or completion of tne work by any darsage tliat may 
naooen thereto "by the unusual action of the eieiaents, or by the 
abandonment of the wort by the Employees in a general strike, 
the Contractor shall have oo claim for damage for any such cause 
or delay, but he shall in sucn case be entitled to sucn extension of time 
specified herein for the corny let ion cf the work as tne Engineer shall 
in writing certify to be just and proper; -raided, iiuwever, that 
claiui for'oueh extension cf tii.ie is r^ade by tae Contractor in writing 
within one (l) month from the time when such alleged cause for delay 
shall occur , ; 

Article VII. The ;or.tract )3; L tiV lines and Specifications are intended to Drawings nan 
^^_^^_^ ^ ^^ otner, but should any discrepancy air ear or Specification, 

anv rijfiunderstanding ar : ae as t-< the .Import of anything contained nutually 

iu'either, the ex. Lariat. .,n cf tne Engineer sua.r, in ai. cases, be explanatory 

final and 'binding u £ ,ui tie Contractor, any corrections of errors 
or omissions in the Drawings and Spec if i cat ions r.iay be :uade by the 
En.pineer when sucn correction .. s necessary for the proper fulfillment 
)f their intention as determined by on 



Article VIII- This contract ana t;,e 3>e.: J fixations here in Changes 

coatalneTa^iQ the draw "ngs ..ere in referrec to, may be 

cuaayed from ciree to t.me es may be ayraei In writing 

ijetwe.:n the ja-tlcs heretc, In a crnnaer nc t;aate rial.. cy 

affecting the cucstarioe thereof lu r mater.' a La/ -ncreaJr^ 

the annuo t to be >aid, la oraer to carry out ana complete 

i-iuro fully and perfectly the vor.t heis?.' n append to be d^ne 

and ;,erf ormed , 

ArtLcLe IK, In coco work other than that o^ec'fied shall he 
frJuoiT'D^e'Goary, the Contractor shall perform the whole or such 
portion of such work as the Ikiyi leer may require, and ayre^a to 
accent as full eoin^eacation for ir.^h extra, work tae actual ami 
ne::eocary net cost of the work as determined hy the hayineer., 
plus fifteen ( ly ) per cent., of such coot. Cuch actual net coct 
l;bali cover all labor ana oator^aly necessary for the performance 
of the extra work, bicXadlny any entraufiiaary expenses incurred 
direch..y on account there?. f, the wayeo of foreman and the expense 
attached to tae Contractor's liability 1 soraurf coveriny the laoor 
go enh.uyed. In ooniputbiy o-i,:h ret cot, h> covey oo ;uL.eresr ; rent 
or deorcc-OLtioa of ciaiit, nor services c.f a yenecal Gu y eri.nte^oenT 
or aim; OiCirativo force Gha^l oe .included; tne rllovrance cf ih.fteea 
(.lc) ,njr cent shall Incuse all each exy.cno- for sneer fatendenoe; 
atkaialctrat I oru interest } root de t rec iat h" ci ; yenerat ex^eoGec of 
■ riant anc oontinyencie^; and shall ioc rule all crof :..t . fbe Con- 
tractor _piall , hefore the feotn da, <f toe aiont:i succeed ..n^ coat 
in which any extra work snail have ueei performed, file vita the 
Engineer an account yiviuy the itenf zed ot.cb .f ouch extra o f., 
and shad yd ve the fkiyineer a;ce.^ tc al. account;;, VI.;.' and 
vouchers relatiny therein.. , In c. ace the C .art, "act: r faiic t, f .ie ; 
at the nhce above menti j-uen, such account for extra work ; he cuall 
have no cla.hr for conn encaf .-on for the cane apa. act the Com&iGcion ., 
over and a/bove the allowance cert 1 f :i ed by the 

Sep; no or , Ko extra work, vd i.~L. he : 'aid rVr an is go uitereu . a v,o ; o.oi^ 
by the Euy i aeer . 

Article X If the Contractor clalno come et sat ion fox' ao\ canape Contractor's 

ntieyeo to nave been custalaed hy rsascn cf aip acr or <. o.iOoiv,n c la.niiO icr 

of tuc 1 Cocimlcsion or any of itc apealc,, he cho hi. , wlcnin one (l) daraaye . 

week after the siietahhny of each dacmye., make a written statement 

tc tae Cocicil ;a Ion of the nature of the danaye oustai nod 7 and chall^ 

on or bef.-re the f ' ffeeuba fifth) day of the nonth suoceeo :n .; teat 

la wod-p any ouch danaye chair have Leec custa:*ned, f 1 .o with the 

hnyiaeer an i temizeC sfateoont of the details and amounts of rued 

canape . and nniecc nor-h ehatersrf n she. If be nade as so reqykred, 

hie cairn for comper.3atj.0Q chsl'l do f-.rfe^ted and .i.uvaiid, and rxe 

shaii not he entitled to payment for acy daia8, e . 



•■•'e XI The Contractor shall keep the work under hi a personal Hot Co^uoiet 
^r^irtnd shall not assign, transfer, convey, sublet or uthcr- or assign, 

w-:se diSDOse of this contract, or hie right, title or interest n 
or to the same or any part thereof, without the previous consent 
in writing of the Commission, and ho shall not aasj^h °7 hower 
of Attorney or otherwise, any of the moneys to become clue anu 
payable under this contract, unless by and with i.he like consent 
of the Commission; orovided that ncthhnp herein contained s iau 
be construed or hinder, prevent, or affect an assignment Dy tue 
Co^'actor for the benefit of his creators, made pursuant I ■ 
exist J ti b statutes of the Commonwealth of Massachusetts. 

Article XII. The Contractor snail ;,ive hi, personal attention Representative 

c^stairEIvTo the faithful nrosectuion of the work, ana shail on wor&. 

be present, either in person or by a duly authorized representative, 

on the site of the work, continually during its progress; such 

representative shall have authority to receive and to act vytmpro 

delay upon all instructions of the hnpineer or his assistants 

in the -prosecution of the work in conf or mi by with this corn, rant , 



f r- .-> 



fit t^ 
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rticle XIII- The Commission and the Engineer and otner agents 
anF'era^Ioyees of the Commission may for any pmpr.se, and its ana to ^ ^ 

other contractors say for all purposes required oy there contract, of manuiaobai... . 
enter uoon the work and the premises used by the Ccutra.:tor , ana 
the Contractor shall provide safe and pr 'per facilities therefor. 
Any differences or conflicts which may arise between the Contractor 
and otner contractors or agents of the Commission in regard to their 
work shall be adjusted and determined by the Engineer. 

Furthermore, the Commission ana the Engineer and their assistants 
and agents shall, at ail times, have access to all places where 
materials are be ins prepared for use under this contract, aiic^ 
shall have full facilities for unrestricted inspection of s,nm 
materials , 

Article XIV. The contractor shall provide the services anc epub - h nee aro K ,race; 
ment"Tjf "compete at personnel to provK : ;- ..ines and yrades for no 
work and shall be responsible for tneir accura :. . 

Article XV. Whenever the Constructor is not ; . o^o-iit en any -part Greer j 

ca^lhiir^ork where ho aiay be desiro.i to pive directions, orders 
may be ^iven by the Engineer and snail, be received ana obeyed by 
the Superintendent or forerian who ;ria- .lave cis.r & e ,,f tne , aioi on ..ar 
work upon which toe orders are give,; , 

Article XVI. Tre Contractor shail eoipioy only comment aici C c,:n pe t, e nh ^ rre i_ p 

'sHTlIuT merit o d„. the work, and whoever the Engineer su,^i lu Jfe =-K->-h^<— 

notify the Contractor, Ln writing; that any man on tne work is, ±:i 

ais opinion, incompetent, nnfai t of .,k. . r disorderly, or :o a,,^ ^ ^ 

other' way unsatisfactory, such man siuai be discharges, fro., one wori an., 

not aoain employed on :■ t except with the consent 01" the K.^neer 



Begul&tk ons 
A.rt^ole XVII. The Contractor sneu-1 keep himself fully haws arid 

"lilfemed~oF"aIl laws, oblnan-es and regulations In any Ordinances 

manner affecting those engaged or alloyed in the work, 
or the materials used in the work, or in any way affect- 
ing the conduct cf the work, and of all orders and decrees 
of bodies or tribunals having any ^jurisdiction or authority 
ever the same . If any discrepancy or Inconsistency shall 
he discovered in this contract, or in the drawings or 
specifications herein referred to, In relation to any^suea 
law, ordinance j regulation, order, or decree, he shall, 
fortnwith report the same in writing to the Engineer, he 
shall at ail times himself observe and cumply wind, anu 
shall cause all. his aye at.; and employees to observe and 
comply- with all sucn existing and future laws, ordinances, 
regulations, orders and decrees; and shall protect and Indemuify 
the Commission and. Its officers and agents against any claim 
or liability arising from or based on the violation of any such 
law, ordinance, regulation, ocder or decree, whether by hlmseif 
or by his employee a. 

Articje XVIII. Molding in the contract shall he considered Right of proper 

aFveitTng" in the Contractor any right^ of pro^ertpy _ in in materials 

Materials used, after they shall have been attached yr 

affixed to the work or soil s nor la materials which have 

been estimated for paxumal payment, but ail such materials 

shall, -upon being so attached or affixed, or estimated, 

becoiiio one property of the Commission. 

Article XIX. Inspection of the work shall not relieve the Defective work 

_^____^^ ^^ ^ ^._^ ]jXigationc to fuLfiii the con- 
tra;;! as herein described, and defective work shall be 
made good, anu unsuitable materials may be rejected, 
notwithstanding that such work or materials may have been 
nrevlousiy overlooked by the Evi.gln.eer and accepted or 
estimates for oayns.it. If the work or any part thereof shall 
be found defective at any time before the I'ioal acce ptauce 
of the whole wo.^k , the Contractor snail forthwith iia-ce gooa ^ 
such defect in a ioanner satisfactory to the Engineer, ann il 
any imior nil brought upon the ground for use la the work, or 
selected cherofor, shall oe condemned bj the Engineer as 
unsuitable or not la conformity wltn toe s^ec .1 ..cac.L.mis, cie 
Contractor shall f.ortnw ikh oovc sued nateriai from the 
vi.cinity of too vol > . If the C> ntractor shaii. fall to remove 
,x' re ,ia-.: e any defective or uaiua^ed materials or w m.n aimer 

w ,rk to 'j_ :c..ovel or re- laced, and the expense thereof shai.L 
bo hero u- the Contractor, 



f\¥ J"; o i.S a a 
by the C' a: 



If hie worn to on done unoer to.:.;.. contract 
..-hmec, or :f tnhs Cuiviraof shall be ;,i.uj :..et 
act or any c.i.aJti; thereunder Gaait no abbh^r.ed 
a-t^i kh.nioh je tnar. a.', heretofore j L ecifleh, 



Cond It ions 
u.\U;er w .;.:'_ c' 
Cooitronnhno 



na 



neer Sab.,,, be or trie c t .!.i..or:^ 
atony to one Co'aol sJion } that 



rort rnereof; 



or if at aoj tine the z 

ant sooU. Go certify :I 

the ■; no ' t ; ■... r 5 here n o. ■;; 

f i; lib .Lhih or v.urt tae wool^ 01 &?r> 

;;: o ;h.o.nr'h r_, any c 1' tne . ro /.'.o:hon.o of tins centra ho, cnao 
Co;.it'fl'Sn^on inay notify lie Contract re h disc out true aei. work, 
or aav rant the^etf^ a t thereto. rn. l;ie Contracted snail nis- 
eont'nue sa ha work ui juc:;i ,,0.00 thereof an the Commit on may 
d2ti:.^.atej and the Cc : ,Lia;;h.-i oay ^iereuoia 
other if '■■ oe ; an ' t ;r;ay cetei'i.'::. 
there ->f, ant ctarye the exyen^e thereof to the Contra;;tor, and 
man tcike : on go ?;c i on oh and uoo t he re ;. 1 au-._ : l mater 1^ lz } am; r,mo» 



s - C !,.0"ijT8,C! ti 00 



mine ry , e,ys. b^nent , . i:;o.LC'oen ! 



a 



irui too 1. Li jf e"«"Sj ,_ y den ',Tioi/iUU 
The en.eroee s ) 



oue lu u.'-cn ere :-0! to ol ya.;.(i wor^ 
oharged haal._ he dedu;.:,en and . a.nl bj tae CouiK^sh^ out of any 
.__/■■ any ..art of money toon due or to haooc;e due toe Contractor 
under rn.s ecutraet, ..:i- any ,o,rt thereof; sad in oane such exjsnse 
;' le..e than the six; eb.ioh y miij h-vve deeo '.ay&bho under this contract 
'.f the same nan been >:. ^l: ;„e ted "by the font rant oiy the Contralto:- shall 
be erthtled t) eeee:we the af Tferenu. e; ana ;n ca,;e su .:n expense 
' " ' tiiax; latter oao the Cohractor, or hi oaoe of his 



sna.i 



ea 



default j hi s sure by 
City of Ch '..cope e - 



iv the a, iount of ..uoh e>:eo;:n 



ho shall 



hctho.eJCXI, Tae Contractor sua..! hah" au rao cnoroi.ir-Ly ei 
the work and snail take o'oo.uh .,- ;^ f ..r ore vent ". >io isijiroLCtr 
to persons and property in or ^o a;t the w^.""k; Ghso.l bear all 
Josses resulting to rohn on an.; oovc of fh.o nature of the land 
hi or on. which the wor!: in h-no ' f different flo.iL uhat yo.s 
enfiiiioted or exoeeted ; rr 00 account of tno weather, e Leioent b 
■■..:■:■ ./theo nausea; shal.:_ cover and ^ro^t^ft the wt r.£ froo; damage 
by flood or front aotion ? and alt 'nj^ao to tl;o ,jaoc b.-fore tiie 
oouoletion of the oontra-n; sVall bo raa. o ^ on h y h.na; anc 
i'.doUE^e the defence of and .;iOe-;inlfh a-f s.v ve naroilooG the Coi:s m- 
i.oBiou from ail olaiob, It.iewise each member ; .)f the Comrh ..; si on 
arh ito office-^ and a^cnto, re._at.ho, t- labor or nat-r : : aln 
±:.L-a:s\isO for tne vovk; to inventooo;; , yatents and .oterh; riglrts 
1 oeh .hi the work or 'n dolny the work; to honiries to any person 
ir ooryoration received i:v auotained hy any ant of the Contractor 
,,1,1.5 e,!!, h,yeeo .hi do in: the worky or in eeusequenee of any 
J..;i, ro-eionater : a L0 ; :m icnente or labor uoed tnere"n; ana to airy 
nor- oroin.h.on cr aey.eh of the Contractor and h?s eaph.yeey 
therein 
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Ar^j^ie^JDCII^ The Commission may ieep any moneys which Money 

would otherwise he payable at any tirsa hereunder, and retai 

apply the sane, or so such as may he necessary therefor, 

to the payment of any expenses, losses or dasages incurred 

by the Commission and determined as herein provided, and may 

retain until all claims are settled so much of the moneys 

as the Commission shall he of tne opinion wii'l ue required 

to settle all claims of the nature specified in Article XXI 

against the Commission aad Its officers and agents, end all 

claims for labor or materials for the were, not ; ce of which, 

sii --led and sworn to he the claimants, shall nave been filed 

in the office of the Commission. The Commission may also 

with the written consent of the Contractor, use any money 

retained _, due or to become due under th: s contract, for the 

purpose ofpayiap for labor or materials for the work. 

r^^llr.JrrlJhl" The Commission snail pay and the Contractor It ice of wor 

shall, accent as full ooupessat Lon for everything furnished 
and done by the Contractor under this contract, and also fur 
all Iocs or damage arising out of the nature of the work 
aforeoaiu, or from the action cf the elements, or from any 
unforeseen obstruction or difficulty encountered in the 
yrooecutiun of the w )i'K, and for ail rimlnl^ of evexy des- 
cription connected with the work, and for all expenses incurred 
by or in the consequence of the suspension of discontinuance 
of the work as herein specified, and for well and faithfully 
completing the work, and the whole thereof, as herein provided, 
the sum of 



^z!2iJ-lLI^:Iz_ • I;1 order to assist the Contractor to prosecute Partial esth 

the work advantageously, the oruplseer shall, from time to time and payments 

duroup she active progress of the work and generally once each 

menth, make in writing an estimate, such as in his opinion shall 

be ^ J^t and fair, of the amount of worh dene to the tine of 

such estimate and the value thereof in accordance with the terms 

of the contract . 

Upon such t .artlal estimate belnp; made and certified in writing 
to the Commission, the Commission shall retain ten (10) oer cent, 
of the total estimated valuation as part security fjr the fulfill- 
ment of the contract on the part of the Contractor, and shall pay to 
the Contractor orior to the fifteenth cay of tne month after the" date 
of the estimate the balrtnce not; retailed as aforesaid after deducting 
therefrom a" I previous payments and all am-ucto t;. be hept or 
retained under the provisions of th : s contract cr as may 1 " oe 
authorize! or required by any law of t^ Comtionweaith oi Massachusetts. 

Pa \ merits mav at any t.ome be withheld if tne work is net pro- 
ceedinp in accordance with the coiora:t, and at the r--)t*on of the 
Commission estimate;, m&y he riia,a> more fre^ue itly auf' a si-ailor 
amount may be retained man as &f ore safd. , 



Article XXV. Whenever In the opinion of the Engineer Final est ma 

the Contractor shall have completely performed the contract and payment 

oti his part, the Engineer shall so certify in writing to 

the Commission and shall submit a final estimte of the 

total amount of work done by the Contractor, and of the value 

of such work under and according to the terns of this contract, 

Uson the expiration of shirty (30) days after tae date of 

acceptance of the work uy the Commission, the Commission shall 

pay to the Contractor the entire sue so four! to be due hereunder, 

after deducting therefrom ail previous and all amounts to 

be keyb or retained under the provisions of fch:' a contract. 

All prior part la. i estimates and yayneiits shail he subject 
to correction In the final estimate and cay^ient; che final 
estimate and trie measurements ipon which it is eased may oe 
sade without notice tbcrerf to the Contractor. 



■■1 a: 



'. flu 



Article XXVI, Meithor the acceptance of the Commission cr 
ltTSnglnier7 or any of its employees, nur any order , measur 
or certificate by tiro Engineer > nor air/ order by the Ccnraisslon 
for payment of money, nor any payment fcay nor acceptance cf the 
whole or any part of trie work by tne ll^-riee: or too C rnro.s.co. nor 
any extension of tiiae, nor any possession takrn oy she Conn:; 1 1 .0 n or 
its employees, shall operate as 1 va '.vrr 'if arv y.rtln of r as 
contract or of any power nereh.; reierv'ed to she Coo; ti jo m. , >r 
Of aoy rirhb to daua^es herein provoued; nor shali. any waiver 
;f any breach of this contra::! be hell to he a waiver of any other 
or suhseqoen!: breach. id 1 rcuohles provided is thij eocieaci sua^ 
he taken and construed an cussu Lett ve; iho. '; is, in adhesion h.- eacn 
and every other remedy herein provider/, 

ArticleJGCVII. No ^ercoo, flro 00 eurocrat ; 00, other than phe final 

dinner "of this contract a:. Contractor,, now has any interest here- to Per 



.ISC 



under, and no claim shai.1 be ui&do or be valid, and neioner the 

G jioralasion nor any of 1 be agects sha-ii be liable for or 1 oe aeo.i eota^; 

to cay any siouey,, except as rov!.ded :n Articles VIII ; IX, X, 

XXIII, XXIV, and XXV. "The acceptance by tne Ccntractnr of the 

final payment aforesaid" Glial 1 operate as, and Gi.ai, oe, a release 

tc the Commission and it:; agents, from all claim and inability 

fcv the Contractor for anything done or furbished for, or relating 

to. the wf.rk or for any art or r:eg>ejt of the coiam ss. : on or of 

any oersori relating to or affect. .up the work.. 

Article XXVIII. Public Em. loyee May Select Longing: 
Every ev.iolopee In public work shaii lodge, cored and trade where 
and with whoui he elects; at id xn oerson or his agents or employees 
under contract with the C-mnonwea' th. a county, c . ~g c or oowc ? or 
with a department, board oumriission or officer acting tnereih. r, for 
the doing of public work shall directlp or indbrectly require, as 
a condition of employment therein, that the en^ioyee shall Lod&e , 
board or trade at a ^articular y : _ace or with a particular ..ecson, 
and all as provided in Chaiter :.l./ 7 Hevtion. hi , of she Genera,. 
Laws, as amended. 



wni-jh said Chapter and Georion are laaoe a part hereof as if a.t ien 6 tn 
t>et forth herein, 

hroboie >CvXJII^ oerfornanoe boni: The C^ai^a/jtor shall frrni sr, 
tirthp'TTTtv bond of security in an an < not equal in full to trie sua 
.a-.-ableifall the ber;ns and conditions of the CONTRACT, and the pay- 
: B -rt of ahb nU_rnationo nrioiny thereunder au« c.s rehired Dy 
th- Chnrbe.- of t,no City of dirico^ee as ^"g toron ■ r o:ie *<:■,» of Ichtf, ~h<w 
'-'- ; o secV .. 60, as amended, yhion oaid Chanter ami bejbrcn are maae a 
■■ait hereof an if at be:r,;tb'sei forbn herein, and toe jmue. for such ootid 
tiiidhi oe raid dv "one Contractor . 



The rem 
iuobrunc 



1;1 iiance and Lab;.* and Material Borine :ie,y be made u, iu one 



jVt^ ; c i-o_JQOC XV - In doino, me oontemp ia.ed work under this contract, 
ireforenoe ohali be ^heu go oioizcn^ ia Cnreoyee . 

;crbic,e XXXV. Bnth toe acdnes.; () ive'i h\ the bid or ; .ro r coal u -on 
w^YTn 1rbhir™7oncraox is fcunded and "hie Contractor's Lfihce at oi' 
ire&r the dh^e of bee wore are uerebv denigrates an , ..noer iro e 
.,,- -o-. lC! uct'oeo ; :eotern and other ccmunieaiionn to the Contractor 
nbai! be nailed or delivered. The delivering at either of f he_ abo^e 
naiaed -laces, u' cepi.'sJliin,, in a ■jL-utcaiu wra^uer directed oy the 
first noxjeJ flaee, in any Port Ofiiice box regularly maintained^ by 
the host Office, -of any notice, letter or otner communication to 
the Contractor, phali be deeper sufficient service thereof us on 
bhe Cuntraotor and the Jate cf sard ber/iee shall he the date of 
curb delivery or mailing. The firci named addrenr lis,} be enan^ad 
at aay tine by an iasoruxient in writinr executed and acknowledged 
bv the Conin-acto- and deiiverou to the Uuflbiiis^vn . li/bron^ herein 
contarluea cna,l 00 deociei to yreolude or reader inoperative the 
service of any notice, letter or other oorroiuni cation upon the 
Co ocraeTjor )crt_>c.i±a --r,y . 



Article XXIX. P:cf;roace V) Vetera- o ana Ch.h.e.e^ o, tae 

the aoostrmetioo of ;.uci'c vorre b/ to.e CL/.u^-iwea rea., rr by a 
e >uat;/o taoa or d:oar:et, or by ^er^o'u - . i .rrtra^t ay -;r s: ir 

-,;■:-! 2t»-:K ; f i;:e C jmor.wea, If b w 'i ! ae v r e oe : ve i -a. Che .^rc.iy -.a.' ha'/y 
of * be Untied etatca in t'rie ; V war aao hove -.era . :iai'&.o._y ir o~ 
charred therefrom or r^.ea.ea frro active a . ; r there o_, ear* vra^ 
are qualified to perform the woio: to raiaa a coa-iey-eero rebates; 
and seaorahoy to -;tb',cu; ,f ore Co;jnor-v*0'iih ^e.-sraUy^f-.?.-, :f 

af the Incited iolate..;_. P.'a 1 at! a.; reqihrec co tbc G.-oera. rows, 
Oha..ier Xtb : f .section 2h, a,-; aiaeade.K vOben o&ho C:^ytor and taction 
are u*aJe a aart hereof ar ; f it .asayoh ^et fote herein. 






XZZ. H-ur. &".& bav^ h' ^jfl.;j.L:,o-:t..t: bith rcijr.u i, 1 ore 

'•!*!. his esy. Ley ; the Coat Tae tar 3h&..i eoiiVry a: 'CiJ toy :. i cv La.- ?at 



:..f Genera, Laws, Ca.ter 1^, Nation .yh a.b a^ecaea. va~ci± reaas 

:. K !:' ia n:;\i; foresee or trs,;eefar 5 ; to yhioh the C :»imaonueait l ^ or 
rarty --r arr -own, ,aub/eat to 3e.ti'0 3b is a ..;artj , £iha,.^. 

*- -: , i -M-i-vT- ip ic ; v„-r i, r c ; vrrarro, or ;i;echaiha , fore 



fcWiV U ' SLLi, !.../ 



T.-..1,' o the u= anc aye lit a ? In ehe eny ^oy 



>="! .■(■ 



y on d c"l 0. - ; oi' c c n v 






roe eonGra.erotr sun -eor.trcv :rt. r ^o OG;ie; 
fa do the whole or -~,n-:t cf ^he v rb aoata^y ..ated by the eiobrao:, ub.au 

day or laere than f : .'i" : y oiyri aoi;ra Jn any one week, u* rare taaa box 
ear a in rny ore wetk, <ixc^__t brsae:. uf eiir^S'iiy, rr in :ase any towa 
subject to Se,:tliA\ bl .U; a ,;ariy to .;ur a .:untroat ; ;oore tlia.i 
^■ : r-ht hoio-rf 'u a-iv one os,yy exce t r^o rib.,resa.!.o; i_:rcv..'.!ecl 'coal ,u 
contract- oiree-ecl' ; ^b, tae Deyufcnoro, of rubl,- v/orl^ for the cou- 
stru^tloo ^r re.o, aotruct ■ o;,. of nJehw-iyiJ there rayLC bn^ortod xn Z3.\a 
.--t ■. ;t;latb-i;s e j^rs'oi- boat saia de-art:.ie,it ; or titr/ ; jrt ractor 
-r 3uh"^uat:-aotL.r for os:d doya.]'^;''K.oit . noy e ; 1; bo; ; la.o, crs, v/orkj:.>e;y ? 
1ii0cha1ij.es foi'enkj.L a:;a inspectors^ iVi' mtro 
ore day - n su :;h ^wVistru .h", ; on or reoruetio ■;; 



oi^nr oour ;j ri ar.y 
i who.,, J.n the o\ in ion 



rec,uire;j . ftve. 
null and vo:i J , 



■ p bOi 



-.b Indust-ies , id; tie ne-;e3fi^ry so 

h; coo^ainio^ the aforesaid enabi be 



ArthbleSCXI. tfor'^ffl b,r, e tsatlon* obe Corfraotor .^b: before 
eo^ereia^ .erfon^ncc of the Central r,o:'e,a e.i'-e/oc! :i ntc^ yov . a^ ^ 
b\- ■* nsiAra.iee for line -*y ;:le ' ( ■• °^" oos^^.oiyat :■ oa and iao f~jxn.>.sa :.rj.y o-i '.) .a: 2' 

al"j. f ;erboru. "be:'nr eM.-u^oc rhe; toe Contract, uud ',br o-oorraa ;xo" sa£.i 

J he w'thhi eontracX , as re [ui. cJ by Gr^orah XjC-Vis,. vo ! ..a ; ..<•=-. j~^->'^ 
ye"tlon W, ae ereauod, wa ' :r said Cua : ;teo and ^eetion are made a 
■a.ri .ie--ei.£ as :.S at tea ; tr eof forti, ^ereia. 



IB wITIHUSS WHEREOF, on the Jay and year ibrst above ver'tter, the 
City c.f Civ :.:.jyee has cause 3 ;ta corporate real xi he hereto affixed 
ari'i t;^se yro-se.its to be ei^veb i-i its ia:tie and beka .f by ;h;s 
BOARD OF thPK COIMIbEIOK^Kb , and 



hereunto Get their lad I vidua- handy and see,1b } thJ ^ he.:a^ oae if 
four :;ountej.'".jart eri t ;i:uu.s of tue within a^ree^eat , hi. beiar 
executed as afvresabd ., arid ec-iot; tutiuy together one- n.ii the 
E.;&.;ie 8vrea;:xv-t . 



hlhY OF 



'•j '.z i.o e j i jIiTj 



\'i :■!': V6 i 



BOhlG OF bhKK OGMMIbbilQKEIRtJ 



t\ Y V 



tu luxn 



O- . I.., . i.,l(.)l..U. L bOi 



nrm 



fiuXiz$r\?n£wn*Tt<- 



H i)F J^ib^AUHJJfaK'i'Tb 



Ham: den, ss , 



!hicooe* 



The a personally aj/oeared above 
to me } and made oath that he,, the said 



a tow a 



arid the duly appointed and 



qualified members of the BOARD OF PARK CG?#U3oI(MEB;.; of the City of 
Chicopee, and that each of thorn subscribed h;is narae to the foreyo;a t ; 
instrument ; in execution of such instruments fa accordance with tue 
authority of lav conferred upon thera, before ae ; 



C oimi is s : r on e x ,.) I re is 



( :-vra ''■ 



1M0KWEALTH 01 



baChUbi^TTo 



ac. 



Ther personally acceared 



scribed in and who executed th 



ibove named 

.isnown to mo to be t.he 
"oregoi ng instrument , before o 



Jotarv Public 



^OiTiBO-SSton i'y/, circs 






^ty oi CU;.ooyee ; Massachusetts, aj 



I have exr.niiuij fc : . £ 1 
vad :,ne aariuer of ex^---it = ■■-?. -* 1 "' 
ea-i ,.f Uie aforesaid ajr-x-^eu 



proper :a;ct;.e. 



^acve; that said re t reae rt,at ■ 



execute i* green* 



'■^,o.:ny contract aaJ <, :j , e ^ bond 

; . ' f' M J a:i] of -w u>;:a:cn that 
■fc naslieei duty exceed by the 

J1 ^ a ^ n L -~- du V ^'hioihzed reoresen- 

•J <■ -_.ia.a of tue res/e.-trve 

.: tJ-j :.' e e no ! r 



Cctereto a^-' j,,:/ 



_- armies named 



■c'loj-eor.; and that the for— n 

-e^alty btadiiig ool.-o,-- :...,:" -/^ "-;^ !( ~ ! ^ --^-.tutes valt.d anc 



accordance with th 



e .,..--,-, -^^■an:,e f> uxeout.:a C the same 

--1-, .:ona:- C ionc and yrov^;; Qn thereof. 



iTttT^T 



^101 B 



The Contractor shall acce? 



premise; 



■O r^xs t 



ia their pre seat coBditl 



-t t £, cc-~, 
o "~5x ar t 

-ompligj jc 



oe aon 



r« 1 1 1^ 



«pd eguipiaeiit to complete all work required for the r^tustr tot- ^ - 

the dam and bathing area aad associated facilities tc -*- , ^e~^-» 
work shown in the drawings in strict accordance with : : £-I*oi^'"~ 
and. Specifications, together with any Ac 
during the bidding period. 



ida. waxen a» 



> worn: includes handling of sub -surface conditions 



encountered at no add it it 



m% to tne owoe: 



The work also W iu include handling of suo-surface oo 

a»y oe encountered at no addit:oiml coat to the owner 



Tm work also will include later instructions, modifi.-^ rn 
audit ions to or deletions from the contract m agreed " , e 
and the Contractor during the construction 
with procedures described is these snpn-if-i 



in t- c 



Li. W&H&Zl'S? iSU 



tmmb oi J work not iacluded in this contract but shown 



The General Cont 
respect to the 
Spec if icatious , 
which reaponsih: 

to establish the 



scsor snail &£■"«*— t' f 
er, for the £ _ 

d for the per „*. 

fey is not spe "_, - . 
pecified el 



Bonds will 'be reouired as called f 



"Cue instructions to Bidders 



1 buildiE permits, certificates, and licenses shall "be paid 



;or 



IgK POgAfiX TQI IMiB 

Tbs Contractor shall provide and saiutain temporary sanitary toilets 
adequate for the use of all employees and la conformity vith the 
requirements of ■pertinent Codes and Begulatioas, 

osaspcRARy wa$ss suffix 



f Bi,e Contractor shall provide ana pay tor all. wr&ser requaxeo. 
construction work and shall furnish all necessary connection 
eauimaent and labor for iast&lling and saaintaining the 






.ciuaxng that requxrea xo.i 



.o& -nm.iect 



gjiss; it iuia 



"SM 



light and i?mer m required to coiaplste the ^rork of the Contract, 
including the labor and materials for temporary wiring fixtures. 



&J-S1-S-; t~iW 



9, TEMPORARY ESA7 



The Contracuo. 



.j. nro 



c^j,i.Vi. |.'-cvy ^ 



J & J^S V Xi 



ugijatrs sue 



rsnii-ired to 



a -pf 



for trie fuel and service for temporary heating as 

uxo-per protection ami drying of all work, fhe isethoa of providing 

l @i ^i., vr ,,..!,,,,. Vse^t "'O,^ seal's he huV) 'ieet- to the aDDro ir ^ ■ r, i - tl-w» "Rn«r1nr™™" 



a« J&llplA-iW. 



10.. rfTCBAGE OF OILS al!D OaSOLSl 






ya the Project site of any ana all oils™ g&solio* 
yosbustlbles^ shall he subject tothe requiressents of p« 
.ties having jurisdiction. 



WiATja* cunu. 



the Owner for the erection and maintenance in operation of sC 
tieusnee of work during winter conditions* 



Article 12 > Protection of Work and Property, of the General Conditions 
shall "be and is simplamentee as follows: 



a. General: the recordations of the Manual of Accident Prevention 
in Construction, latest edition, published by the Assocfe*** fiemera 



Contractors of ibaerica, are hereby mae a part oi *cius 3]m 
to the extent that 3uoh reeosmaendations are not in contra 1 ' 
of applicable laws . 



iJ»-t ,,,«•,■*. 



i WiiiSJ. <&\, 



all pre 



rt;a,:m in 



\x~*~ U-s^fM ,j-,j-. 



good working order under all conditions; 

fire protection equipment and services^ approved 
of the Works, 



i-uiiurac 



l x% 



quaPa wasehsian 



services for the duration of the project and. shall "be respon- 
sible, with respect to the Grwerp for all materials and equiyjaent 

or* Phe site, He shall make good ? at his owa expense $ all damage 
or loss to ths structures * 



;•' ^ t,- £ ^ ^-^K 



Tie Contractor shall eiaploy, within the terms of his contract, a 
qualified engineer > who shall lay out tfee site iisproveffleuts, establis 

graces and levels and a permanent hench sark^ and ao the usual 
engineering worlcs as required > including levelling and checking. 



vKS 1V-/1 



Or iXx;u. 



It is the intent that all materials shall be furnished and a 
accomplished in strict aecordanc e with the grades of mater 5 
standards of worHoaanship, and Standard Specifications listed 

mentioned in the documents of the contract , Materials shall 
free from defects impairing strength,, durability or appear an 



erection j saprication 



„■„ aXO KJ©£IT* LOn 0«e. 3ii{V JwStSQCl Ol X'C-SG&i.I.S-.TpL 

or vorkiaanship shall not operate to make ppe coiaPr 

but shall "be for the sole purpose of establishing a stands 



SPtaiPXGiiTiOff MSIAMIEMEW? 



The separation of the specifications into Divisions is for 
convenience of reference only and is tot intended to limit or 
prescribe contracts between the Contractor and Sub-contractor 






Contractor shall guarantee all % 



Divisions of this specification, whether per 
or 'by his subcontractors 3 for one year 



ran Pba rfaf.F!! ryf $n 



fhe phrase "one year fro da 
be interpreted to nas/a one y 
of the entire project by the 



t& tout. a ^rJ,L7. U jJs, J, UUiUp it; iiiUii MI 

from the date of final accei 



ur mmimm waoss 



CCUPATBBS 



KATE PER 



Power Shovel Operator 
Su I Id. o zer Qpor at o:r 
Compressor Operator; 



r* 



fcfaei Hasmser Operator 



*t/ssx aiiui 



.^2-1 /P 



btone Mason 
Mason Tender 
Carpenter 
Pile Driver 

Bui I dor 
Iron Worker 
Blaster 



® UOIXt 



£*97~l/£ 

o J;.o "! /o 



Asphalt Ra&er 

Curb Setter 
Cazamon Laborer 

Water Boy 

.tO,©ctr ic 1'2.n 

Operator of 1 axle ecu: 



J.I j'£--i/ £C 






P 7Q„,"] /O 



^■1 






"fitrW: 






X/i.1 K,L s-JiC i,' f £s"P6< 



tens 
mads; 



s._i»t..5 ,i Xi i lvi' ijl/J,'-|| 



5¥S 



material ffon foiKi&atlo'D aM vaste this material as directed 
xmately three {3) feet below original feed of trie pond, ~ibe 

1-5 cmcEwm TPTjwm: 



£ Me 



- -,--¥.. i -Lc>Y-1-C> 



*-i „ _ , 



Aggregates for Concrete shall conform to HSOM 
! 'Standard Specifications for Concrete 












amounts oi oils, .acids j alkalies, organic materials 



-{ 1 


















-•. OX*^ J. -TT^ Ti\^-% -^OX" 



_™P..„ 



s id GO IB3—'\&0, ' 



rx*iX>f s ''ti,&2.S £irc 






E „ Forms 



. Bai 



PThnT. ^«- 






Jeisosiulng Concrete 



-.■^^"---.-^ "]; ji*-'?^ ■*" T| "■" */? -•'* %'%"j^\f' l i 



'be approved, by 



^T 1 '^^t ■^y""t'"- ":~^ I S'jfi" 5 *! T).£T OOT2,\J^, ■-- 









e= Deposit, concrete as nearly as 



trteab le ic. xi-s i .tue. i 






02" 









i»f'U\-UCi 






^j^i^rting Coucrt 



concrete acUoI; 



ms^ructioa J* 






pieced brushed 






'o ' — '-^ '- ,J - ^ '..luL .102/-1C 

concrete already i 
a proper taicL 



ixrsg 

slabs 



,-.£S'fe CSPIS" 






m:e 









PiKPOPiTl'tlW 



sfp&nmrc 



;is 






LGRIMTIOM LISBS 



i xii.s i-sx j, PoLy€'. "fiiiyX'Sr;!;!; f'Xsxi "DXs~ 






p- "i ftp^^i-i"- n, i 






.ho. ^rade 



J;' § i„ L v„S OX* JL XX' 



»iibUC,S 






ay so; 

ito 

E.se aba! 



snail £>e protected sua nsi 



m C8.nCiB 



as much loogej 

gpeeifiea era* 






2~D 



suali buiL 









ub "-grade slaall be pre pared t^ j i ^r 
grade a 8 n of bank gravel s» 
Toval shall be »i 
seetioas. Gravel sha 



mix thoroiua;]; 



ig wlie fittg 






"f ?") « J 



_B.le1;s 



nsd on the pi 



ritn heavy roller* 
is, littsdirsi "* s pnri $->-*■■>, 

, v j - *•""»«" ww^.^. as i»»j.iii fay 



•his contractor 






S170& 



1-1/2 



±fiC.s. tr»„„ .. . .„. -■■ .^ -^ 

'^ L±m posts shall b« 

4&I 






ilgh chain 



<j Ui' 
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Connecticut River Flood Control Project - Con ant Brook Dam - Vol. Ill - April ig 64 




Mi 64 Reports 

Specifications for construction of Dam, relocation of highways and appurtenant structures. 



Dam 



Ccnar.it Brock Dam 



Name 



Massachusetts Coram 



Name 



Water 



U S Array Engineers 
Conant Brook 



Water 



Connecticut River 



Serial Ho. CXVENG~19-0l6-6^-43 



SPECIFICATIONS 
FOR 
CONSTRUCTION 
OF 
COHAm 1 BROOK DAM 
HIGHWAY RELOCATIONS 
AND 
APPURTENANT STRUCTURES 
MONSON, MASSACHUSETTS 



2 APRIL 196k 



THESE FACILITIES WERE DESIGNED BY MED 



U.S. ARMY ENGINEER DIVISION, NEW ENGLAND 
CORPS OF ENGINEERS WALTHAM, MASSACHUSETTS 



Serial No. CIVENG-19-016-6^3 
TABLE OF CONTENTS 

INVITATION FOR BIDS 

PART X - GENERAL CONDITIONS 
PART II - SPECIAL CONDITIONS 
PART III - TECHNICAL PROVISIONS 

Section No , Title 

1 PREPARATION OF SITE 

2 CONTROL AND DIVERSION OF WATER 

3 EXCAVATION 

k GRAVKL BASE AND SURFACE COURSES 

5 EMBANKMENTS - DAM AND DIKE 
5A HIGHWAY FILL 

6 ROCK SLOPE PROTECTION, GRAVEL BEDDING, AND ROAD GRAVEL 

7 FOUNDATION DRILLING AND GROUTING 

8 ANCHOR BARS 

9 CONCRETE 

10 CONCRETE PIPE CONDUIT 

11 EXCAVATION, TRENCHING AND BACKFILLING FOR CULVERTS AND 

DRAINS 

12 STORM DRAINAGE SYSTEM 

13 BUBBLE GAGE SHBFJTER 

Xk MISCELLANEOUS ITEMS OF WORK 

15 BITUMINOUS CONCRETE PAVEMENTS 

16 BITUMINOUS PRIME COATS AND SURFACE TREATMENTS 

17 TOPSOILING, SEEDING, AND MULCHING 

18 STORAGE BUILDING 

BID FORM ^3 



■urn itmnfitti'ti milium iiiidKitituiiiiiiiiiiiiiitii it 

STANDARD FORM 20 

JANUARY 1961 EDITION 

GENERAL SERVICES ADMINISTRATION 

FED. PROC. REG <4l CFRI l-i(j.40l 



imin'iiinnimn 



N V I T A T I N FOR BIDS 

(CONSTRUCTION CONTRACT) 



illlrtiKKtliillilitltltllt'till 



SEF'f-fVgNCE 



Serial No. CIVENG-19-Ol6-6>- *i-3 

date 



2 April 196^ 



NAME AND LOCATION Df PB0JE.U 



CONSTRUCTION OF CONANT BROOK DAM, HIGH- 
WAY RELOCATIONS, AM) APPURTENANT 
STRUCTURES, MOKSOH, MASSACHUSETTS 



DEPARTMENT OR AfcEMCV 



Department of the Army 
Corps of Engineers 



if (hmi^'ojfmj T3I vTs ion "Engineer 

U.S. Army Engineer Division, New England 

kQk Trapelo Road 

Waltham, Mass. 0215*f 
Sealed bids in duplicate ' m " ^ ie ivur ^ tleserilittfi herein will be received until 

2:66 p.m., E.D.S.T., 7 May 196*1-, at the address of the Division Engineer, U.S. 
Army Engineer Division, New England, k2k Trapelo Road, Waltham, Mass. 
and at that time publicly opened. 

Information regarding bidding material, bid guarantee, and bonds 

1. Bids may be mailed to : The Division Engineer, U.S. Army Engineer 
Division, New England, k-2k Trapelo Road, Waltham, Mass. 0215^ 

2. In lieu of mailing, bids may be delivered in advance to : The Bids 
Receiving Desk, Building 109S at the above address. Just prior to the bid 
opening, bids may be delivered directly to the Contracting Officer in Build- 
ing 126 (Theater). 

3- Bids will be opened at : Building 126 (Theater), to Trapelo Road, 
Waltham, Ifess. 

h. Bids shall be submitted on Standard Form 21 (Bid Form - Construction 
Contract) and shall be prepared in accordance with Standard Form 22 (instruc- 
tions to Bidders). The bidder who is awarded the contract will be required to 
execute the standard contract form for construction contracts (Standard Form 
23) attached hereto with Standard Form 23A, General Provisions, and supplement 
thereto, which set forth the contract clauses. 

5. Bid guarantee hereinafter specified in a penal sum of 20$ of the bid 
price or $3*000,000, whichever is the lesser, will be required if the bid price 
is in excess of $2,000. If the guarantee is submitted in the form of a bid 
bond, Standard Form 2k will be used and the bid bond penalty may be expressed 
in terms of a percentage of the bid price or may be expressed in dollars and 
cents. 

Description of Work - The work consists of furnishing all plant, labor, mate- 
rials, and equipment and performing all work in strict accordance with the 
specifications j drawings and schedules for the construction of dam, dike, high- 
way relocations and appurtenant structures for Conant Brook Dam and Reservoir, 
as follows: 

Specifications entitled: "CONSTRUCTION OF CONANT BROOK DAM, HIGHWAY 

RELOCATIONS, AND APPURTENANT STRUCTURES, 
MONSON, MASSACHUSETTS." 
Drawings as listed in Paragraph SC-3 of the specifications. 
Schedules as set forth in the Bid Form. 

BIDS MUST SET FORTH FULL, ACCURATE, AND COMPLETE INFORMATION AS REQUIRED BY THIS 
INVITATION FOR BIDS, INCLUDING ATTACHMENTS. THE PENALTY FOR MAKING FALSE STATE- 
MENTS IN BIDS IS PRESCRIBED IN 18 U.S.C. 1001. 

ICB 

tiiti(ttiiitititiiititi>Mtinitiiit)intiniiititittiiiitiiiit>iiiiiiiiiiiiiiftiiiifiit<'|!!iiii't<itiiHiiiiiitiiiiiiiMitiHiHtiiiiti<tiiiirtMtit(iitititiiitiiiiiniitiiiritii<ii) I ninrtitnniii«Tn.iMiiiitimnuiimiiim 



READ THE FOLLOWING IN CONJUNCTION 
WITH INSTRUCTIONS TO BIDDERS 
(U. S. STANDARD FORM 22) 

SUPPLEMENT TO INVITATION FOR BIDS 
(Construction Contract' 

1. Each bidder shall, upon request of the Corr-a^ing Officer, fur- 
nish a list of the plant available to the Didder p. ^-ceased for use on 
the work. 

2. Bidders are required to acknowledge receipt of all amendments to 
this invitation on the Bid Form (Standard Form 21) in the space provided, 
or by separate letter or telegram prior to opening of bids. Failure to 
acknowledge all amendments may cause the bid to be considered not responsive 
to the invitation, which would require rejection of the bid. 

3. If the bidder, by checking the appropriate box provided therefor 
in this bid, has represented that he has employed or retained a company or 
person ( other than a full-time bona fide employee working solely for the 
bidder ) to solicit or secure his contract, he may be requested by the Con- 
tracting Officer to furnish a completed Standard Form 119, "Contractor's 
Statement of Contingent or. Other Fees for Soliciting or Securing Contract". 
If the bidder has previously furnished a completed Standard Form 119 to the 
office issuing this Invitation for Bids, he may accompany his bid with a 
signed statement, (a) indicating when such completed form was previously 
furnished, (b) identifying by number the previous invitation for bids or 
contract, if any, in connection with which such form was submitted, and 

(c) representing that the statements in such previously furnished form axe 
applicable to this bid. 

k. Modifications Prior to Date Set for Opening Bids . - The right is 
reserved, as the interest of the Government may require, to revise or amend 
the specifications and/or drawings prior to the date set for opening bids. 
Such revisions and amendments, if any, will be announced by an amendment 
or amendments to this Invitation for Bids. Copies of such amendments <xs may 
'be issued will be furnished to all prospective bidders. If the revisions 
and amendments are of a nature which require material changes in quantities 
or prices bid or both, the date set for opening bids may be postpone* ; 
number of days as in the opinion of the Division Engineer will enab 1 r 
to revise their bids. In such cases, the amendment will include an i 
ment of the new date for opening bids, 

5. The Government further reserves the right to make award on any or 
all schedules of any bid, unless the bidder qualifies such, bid by specific 
limitation^ also to make award to the bidder whose aggregate bid on any com- 
bination of bid schedules is low. For the purpose of this Invitation for 
Bids, the word "item", as used in paragraph 10(c) of Standard Form 2Z . :b.all 
be considered to mean "schedule". 

6. Repeal of Federal Transporation Tax on Prop e rty . - Section h _. Tax 
Rate Extension Act of 195b 1 , (Act 30 June 195^ Public~"Law 85-475)* in Part 
repealed the Federal excise tax on the transportation of property effective 
with respect to amounts paid for such transportation on and after August 195&* 

-2- l/p/62 



READ THE FOLLOWING IN CONJUNCTION 
WITH INSTRUCTIONS TO BIDDERS 
(U. S. STANDARD FOHM 22) 

SUPPLEMENT TO INVITATION FOR BIDS 
(Construction Contract) 

Accordingly, any bid price(s) submitted hereunder which include 
freight charges should exclude any amount(s) for Federal excise tax on the 
transportation of property- 

Wherein these instructions conflict with Clause 35 "Federal, 
State and Local Taxes", of the Supplement to General Provisions (Construction 
Contracts) S.F, 23A, April 19&1 Edition, these instructions will govern. 

7. Notice Regarding Buy American Act (Sep. 1962) . - a. The Department 
of Defense has changed its Buy American Act rules. Generally speaking, 
exception from the Buy American Act will be permitted only in the case of 
nonavailability of domestic construction materials. A bid or proposal 
offering nondomestic construction material will not be accepted unless 
specifically approved by the Office of the Secretary of Defense. 

b. Where it is proposed to furnish nondomestic construction 
material, bids or proposals shall set forth an itemization of the quantity, 
unit price, and Intended use of each item of such nondomestic construction 
material. When offering nondomestic construction material pursuant to 
this paragraph, bids or proposals may also offer, at stated prices, any 
available comparable domestic construction material, so as to avoid the 
possibility that failure of a nondomestic construction material to be 
acceptable under this paragraph will cause rejection of the entire bid. 

8. Affiliated Bidders . - a. Business concerns are affiliates of 
each other when either directly or indirectly (i) one concern controls 
or has the power to control the other, or (ii) a third party controls or 
has the power to control both. 

b. Each bidders shall submit upon request of the Government an 
affidavit containing information as follows: 

(i) whether the bidder has any affiliates; 

(ii) the names and addresses of all affiliates of the 
bidder; and 

(lii) the names and addresses of all persons and concerns 
exercising control or ownership of the bidder and any or all of his 
affiliates, and whether as common officers, directors, stockholders 
holding controlling interest, or otherwise. 

Failure to furnish such an affidavit promptly upon request may result 
in rejection of the bid. 
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READ THE FOLLOWING IN CONJUNCTION 
WIOH INSTRUCTIONS TO BIDDERS 
(U. S. STANDARD FORM 22) 

SUPPLEMENT TO INVITATION FOR BIDS 
(Construction Contract) 

9- Parent Company Statement . - Bidders must execute the statement 
attached to and forming a part of the Bid Form furnishing information 
as to Parent Company and Employer Identification Number and submit one 
executed copy with the bid if the amount of the bid exceeds $10,000. 
Oils requirement is in addition to the information required under the 
provisions of the Affiliated Bidders clause above. 

10. Notice of Total Small Business Set-Aside (Nov. 1963) . 

-* Restriction . - Bids or proposals under this procurement are solicited 

from small business concerns only and this procurement is to be awarded 

only to one or more small business concerns. This action is based on a 

determination by the Contracting Officer, alone or in conjunction with a 

representative of the Small Business Administration, that it is in the 

interest of maintaining or mobilizing the Nation's full productive capacity, 

in the interest of war or national, defense programs, or in the interest of 

assuring that a fair proportion of Government procurement is placed with 

small business concerns . Bids or proposals received from firms which are 

small business concerns shall be considered nonresponsive and shall be 
rejected. 

— * Derxnition . - A "small business concern" is a concern, 
including its affiliates, which is independently owned and operated, is 
not dominant in the field of operation in which it is bidding on Government 
contracts, and can further qualify under the criteria se-u forth in regula- 
tions of the Small Business Administration (Code of Federal Regulations, 
Title 13, Section 121-3-8). For construction, alteration, or repair (includ- 
ing painting and decorating), of buildings, bridges, roads, or other real 
property, the average annual receipts of the concern and its affiliates 
for its preceding three fiscal years must not exceed $7,500,000, except 
that if the concern is located in Alaska, such receipts must not exceed 
$9*375,000. For dredging, the average annual receipts of the concern and 
its affiliates for its preceding three fiscal years must not exceed 
$5,000,000, except that if the concern is located in Alaska, such receipts 
must not exceed $6,250,000. 
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BEAD THE FOLLOWING IN CONJUNCTION 
WITH INSTRUCTIONS TO BIDDERS 
(U.S. STANDARD FOHM 22) 

SUPPLEMENT TO INVITATION FOR BIDS 
(Construction Contract) 

11. Sets of drawings, full size or reduced size,, and specifications 
will be furnished upon receipt of payment of $10.00 per set. If 
individual plan sheets are requested, they will "be furnished at the 

rate of $0.10 for reduced size and $0.50 for full size for each sheet 
requested, "but with a minimum charge of $1.00 except as provided for 
"below. No refund of the payment for drawings will be made and the 
drawings need not "be returned to the Division Engineer. Additional 
copies of the specifications alone will he furnished an applicant ■ at 
■the rate of $1.00 per copy. Payments will be made by cash, check, or 
money order and delivered to the Finance and Accounting Officer, Corps 
of Engineers, Department of the Army, k2k Trapelo Road, Waltham, Mass. 0215^ 
Checks and money orders should be made payable to -"Treasurer of the 
United States". If the project is cancelled or no award is made under 
the invitation, upon request, refund of the payment for the plans and 
specifications will be made thereon upon return thereof to the issuing 
office, all charges prepaid. 

12. Technical inquiries regarding the plans and specifications 
during the bidding period shall be made to the following: 

Mr. Francis M. Griffin, Waltham, Mass., TWinbrook 4-2^00, Ext. 288. 

13. The value of work involved is approximately $1,500,000. 

Ik. CAUTION TO BIDDERS-LATE BIDS. - See Standard Form 22, 
"Instructions to Bidders", for the special provision entitled "Late 
Bids and Modifications or Withdrawals" which provides that late bids 
and modifications or withdrawals thereof sent through the mails will 
be considered ONLY IF SENT BY REGISTERED MAIL, OR BY CERTIFIED MAIL FOR 
WHICH A POSTMARKED RECEIPT HAS BEEN OBTAINED AS SPECIFIED IN SUCH PROVISION. 
(APR. 1962). 

15. Reverse Signal Alarms are required in accordance with Par. SC-30. 

16. Performance of Work by Contractor (Clause ^0 of ALTERATIONS 
TO STANDARD FORM 23A AND ADDITIONAL GENERAL PROVISIONS). - Each bidder 
shall submit a description of the work, which he will perform with his 

own organisation (e.g.; earthwork, paving., concrete, etc.), the percentage 
of the total work this represents^ and the estimated cost thereof. 

17. Safety Requirements. - Paragraph GC-16 of the General Conditions 
of the proposed specification incorporates and makes a part of the 
contract the Corps of Engineers Manual, EM 385-1-1. dated 13 March 1958, 

: 5 - 



READ THE FOLLOWING IN CONJUNCTION 
WITH INSTRUCTIONS TO BIDDERS 
(U.S. STANDARD FORM 22) 

SUPPLEMENT TO INVITATION FOR BIDS 
(Construction Contract) 

entitled "General Safety Requirements", as amended. Such requirements 
will be strictly enforced and adhered to by the contractor. Those 
bidders who do not have a copy of this manual, or who are not aware 
of its contents may familiarize themselves with its provisions by 
contacting the Resident Engineer at the site or by visiting the 
Division Office in Waltham, Mass. Copies of this manual will be fur- 
nished the successful bidder after contract award has been made. 

C8. The Government reserves the right to award a contract under 
this invitation notwithstanding the expiration of wage rate determination 
of the Secretary of Labor set forth in SC-6. If the wage rate determina- 
tion has expired (29 CFR 5-Ma)) a new wage rate determination may be 
substituted for the expired determination and award made on the basis 
of the bid as submitted without a change in the bid price. 

19. Compliance Reports re Non-Discrimination Clause . - Bidders 
must complete statement attached to and forming part of the Bid Form 
relative to compliance reports re non-discrimination clause. 
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PART I 

GEHERAL CONDITIONS 

GC-1. SCOPE OF WORK. - The work to be performed under this contract 
consists of furnishing all plant, materials; equipment, supplies,, labor 
and transportation, including fuel, power, water (except any materials, 
equipment, utility or service, if any, specified herein to be furnished 
by the Government ) , and performing all work as required in the statement 
of work in the contract, in strict accordance with the specifications, 
schedules, and drawings, all of which are made a part hereof, and includ- 
ing such detail drawings as may be furnished by the Contracting Officer 
from time to time during the prosecution of the work in explanation of 
said drawings. 

GC-2. CHARACTER OF WORK A1TO MECHANICS. - The work shall be executed 
in the best and most workmanlike manner by qualified, careful and effi- 
cient mechanics in strict accordance with the drawings and specifications. 

GC-3. SITE INVESTIGATION. - The contractor acknowledges that he has 
satisfied himself as to the nature and location of the work, the general 
and local conditions, including but not restricted to those bearing upon 
transportation, disposal, handling and storage of materials, availability 
of labor, water, electric power, roads and uncertainties of weather, 
river stages, tides or similar physical conditions at the site, the con- 
formation and conditions of the ground, the character of equipment and 
facilities needed preliminary to and during prosecution of the work. The 
contractor further acknowledges that he has satisfied himself as to the 
character, quality, ancl quantity of surface and subsurface materials or 
obstacles to be encountered Insofar as this Information is reasonably 
ascertainable from an inspection of the site, including all exploratory 
work done by the Government as well as from information presented by the 
drawings and specifications made a part of this contract. Any failure by 
the contractor to acquaint himself with the available Information will 
not relieve him from responsibility for estimating properly the diffi- 
culty or cost of successfully performing the work. The Government 
assumes no responsibility for any conclusions or interpretations made by 
the contractor on the basis of the information made available by the 
Government, The Government also assumes no responsibility for any under- 
standing or representations made by its officers or agents during or 
prior to the execution of this contract, unless (i) such understanding or 
representations are expressly stated In the contract and (ii) the con- 
tract expressly provides that the responsibility therefor is assumed by 
the Government. Representations which are not expressly stated in the 
contract and for which liability Is not expressly assumed by the Govern- 
ment In the contract shall be deemed only for the Information of the con- 
tractor . 

GC- J -f-. OPERATIONS AND STORAGE AREAS. - a. All operations of the 
contractor (including storage of materials) upon Government premises 
shall be confined to areas authorized or approved by the Contracting 
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Officer. No unauthorized or unwarranted entry upon or passage through, 
or storage or disposal of materials shall be made upo'n Government 
premises. Government premises adjacent to the construction will be mads 
available for use by the contractor without cost whenever such use will 
not interfere with other Government uses or purposes. The contractor 
shall be liable for any and all damage caused by him to such Government 
premises, The contractor shall hold and save the Government, its 

and agents, free and harmless from liability jof any nature or 
Lng from any use, trespass or damage occasioned by his opera- 
tions on premises of third persons, 

b* Temporary buildings (storage sheds, shops, offices, etc.), 
may be erected by the contractor only with the approval of the Contract- 
ing Officer, and shall be built with labor and materials furnished by 
contractor without expense to the Government - Such temporary buildings 
and/or utilities shall remain the property of the contractor and will be 
removed by him at his expense upon the completion of the work, With the 
written consent of the Contracting Officer, such buildings and/or 
utilities may be abandoned and need not be removed. 



£„ The contractor shall, under regulations prescribed by 
Contracting Officer, use only established roadways or construct and use 
such temporary roadways as may be authorized by the Contracting Officer. 
Where materials are transported in the prosecution of the work, vehicles 
shall not be loaded beyond the loading capacity recommended by the iranu- 
facturer of the vehicle or prescribed by any Federal, state or local 
law or regulation. When it is necessary to. cross curbings cr sidewalkb, 
protection against damage shall be provided by the contractor and any 
damaged roads, curbings, or sidewalks shall be repaired by, or at the 
expense of the contractor. 

GC-5. PROGRESS CHARTS AND REQUIREMENTS FOR OVERTIME WORK. - a. 
The contractor shall within 5 days or within such time as determined 
by the Contracting Officer, after date of commencement of work, pre- 
pare and submit to the Contracting Officer for approval a practicable 

the order in which the contractor proposes to carry 
date on which he will start the several salient fea- 
tures (including procurement of materials, plant and equipment) and 
the contemplated dates for completing the same. The schedule shall be 
in the form of a progress chart of suitable scale to indicate appro- 
priately the percentage of work scheduled for completion at any time. 
The contractor shall revise the schedule as necessary to keep it cur- 
rent, shall enter on the chart the actual progress at the end of each 
week or at such intervals as directed by the Contracting Officer, and 
shall immediately deliver to the Contracting Officer three copies 
thereof. If the contractor fails to submit a progress schedule within 
the time herein prescribed, the Contracting Officer may withhold ap- 
proval of progress payment estimates until such time as the contractor 
submits the required progress schedule. 

lb. If, in the opinion of the Contracting Officer, the con- 
tractor falls behind the progress schedule, the contractor shall take 
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such steps as may be necessary to Improve Ms progress and the Con- 
tracting Officer say require him to increase the number of shifts, 
and/or overtime operations, days of work^ and/or the amount of con- 
struction plant, gffid to submit for approval such supplementary 
schedule or schedules in chaxt form as may he deemed necessary to 
demonstrate the manner in which the agreed rate of progress will be 
regained, all without additional cost to the Government. 

c. Failure of the contractor to contply with the require- 
ments of the Contracting Officer under this provision shall he grounds 
for determination "by the Contracting Officer that the contractor is 
not prosecuting the work with such diligence as mil insure completion 
within the time specified, flfpon such determination, the Contracting 
Officer may terminate the contractor's right to proceed with the work, 
or any separable part thereof, in accordance with the delays-damages 
article of the contract. 

GC-6, SUBCOHTRA.CTORS* - Within 7 days after the award of any sub- 
contract either "by himself or a subcontractor, the contractor shall 
deliver to the Contracting Officer a statement setting forth the name 
and address of the subcontractor and a summary description of the work 
subcontracted. The contractor shall, at the same time, furnish a 
statement signed by the subcontractor acknowledging the inclusion in 
his subcontract of Clause 21 of Standard Form 23& and all clauses set 
forth in Standard Form 19A. If, for sufficient reason, at any time 
durisig the progress of the work, the Contracting Officer determines 
that any' subcontractor is incompetent or undesirable ^ he will notify 
the contractor accordingly and steps will be taken Immediately for 
cancellation of such subcontract. Subletting by subcontractors shall 
be subject to the same regulations, Nothing contained in this con- 
tract shall create any contractual relation between the subcontract®^. 
and the Government. 

GC-7- QUAIOTry OF AHTICI£S ? MATERIALS AMD E^JJSmm. - a. Hhere 
articles, materials and equipoent are required to conform to standard 
specifications or tests of the Government or other authorities incor- 
porated by reference, they will conform to the respective editions, 
including amendments, specified, 

b. Any samples and descriptive data required shall - 

(1) Be submitted within the time specified in these 
specifications or, if not specified, within a reasonable time before 
use to permit inspection and testing. 

(2) Be shipped prepaid and delivered as specified in 
these specifications, or as directed by the Contracting Officer. 

(3) Be marked to show the name of the material, trade 
name of manufacturer, place of origin, name and location of the project 
where the material represented by the sample is to be used, and the 
name of the contractor submitting the sample. 
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c. Samples not subjected to destructive tests may be retained 
until completion of the work but thereafter will be returned to the con- 
tractor, if he so requests in writing, at his own expense. Failure of 
any sample to pass the specified requirements will be sufficient cause 
for refusal to consider further any samples from the same manufacturer 
whose materials failed to pass the tests. 

GC-8. PROTECTION OF MATERIAL AND WORK. - The contractor shall at 
all times protect and preserve all materials, supplies and equipment of 
every description (including property which may be Government -furnished 
or owned) and all work performed. All reasonable requests of the Con- 
tracting Officer to inclose or specially protect such property shall be 
complied with. If, as determined by the Contracting Officer, material, 
equipment, supplies and work performed are not adequately protected by 
the contractor such property may be protected by the Government and the 
cost thereof may be charged to the contractor or deducted from any pay- 
ments due to him. 

GC-9. PROTECTION OF EXISTING STRUCTURES, UTILITIES, WORK ABB 
VEGETATION. - a. Existing structures, utilities, or other work that is to 
be retained shall be protected, to the extent possible, by the contractor 
during construction operations and if damaged shall be reported immediately 
to the Contracting Officer. Repairs, if required by the Contracting Officer, 
shall be accomplished by the contractor at no additional cost to the Govern- 
ment, except repairs to underground structures and lines, the location of 
which has not been shown or is not known or made known to the contractor. 
If the Contracting Officer determines that repairs to such underground 
structures or lines shall be made by the contractor, such repairs shall be 
accomplished under the applicable clause in the General Provisions of the 
contract. When utility lines that are to be removed are encountered, the 
contractor shall notify the Contracting Officer in ample time for measures 
to be taken to prevent interruption of the service. 

b. The contractor will preserve and protect all existing 
vegetation such as trees, shrubs, and grass on or adjacent to the site 
which do not unreasonably interfere with the construction as may be 
determined by the Contracting Officer. The contractor will be respon- 
sible for all unauthorized cutting or damaging of trees and shrubs, 
including damage due to careless operation of equipment, stockpiling 
of materials or tracking of grass areas by equipment. 

c. Care will be taken by the contractor in felling trees 
authorized for removal to avoid any unnecessary damage to vegetation 
that is to remain in place. Any limbs or branches of trees broken during 
such operations, shall be trimmed with a clean cut and painted with an 
approved tree pruning compound if required by the Contracting Officer. 
The contractor will be liable for or may be required to replace or re- 
store at his own expense all vegetation not protected and preserved as 
required herein that may be destroyed or damaged. 

GC-10. POSSESSION PRIOR TO COMPLETION. - The Government shall have 
the right to take possession of or use any completed or partially completed 
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:;art of the work. Bach possession or use shall not be deemed an 
acceptance of any work not completed in accordance -with the contraci 
If such prior possession or use by the Government delays the progre^ 
of the work or causes additional expenses to the contractor, an 
equitable adjustment in the contract price and/or the time of com- 
pletion will be made and the contract shall be modified in writing 
accordingly. 

GC-11. RESERVED 



GC-12. LABOR REPORTS. - The contractor shall promptly furnish, 
and shall cause any subcontractors to furnish in like manner, within 
T days after the regular payment date of each weekly payroll, to the 
Contracting Officer, a copy of such payroll together with a statement 
of compliance with respect to the wages paid each of its employees 
(which shall not be deemed to apply to persons in classifications 
higher than laborers and mechanics and those who are the immediate 
supervisors of such employees) engaged on the work. Xf the contractor 
or any of his subcontractors fails to furnish copies of such payrolls, 
the Contracting Officer may disapprove all or part of any progress pay- 
ment estimate for the period covered by such payrolls until they are 
received by him. The contractor shall also prepare and furnish such 
labor reports as may be required by the Department of Labor. 

GC-13. CLEANING UP. - The contractor shall, at all times, keep 
the construction area, including storage areas used by him, free from 
accumulations of waste material or rubbish and prior to completion of 
the work remove any rubbish from the premises and all tools, scaffold- 
ing, equipment, and materials not the property of the Government. Upon 
completion of the construction, the contractor shall leave the work and 
premises in a clean, neat and workmanlike condition satisfactory to the 
Contracting Officer. 

GC-14. DEFINITIONS . --a. Wherever in the specifications or upon 
the drawings the words "directed", "required", "ordered", "designated", 
"prescribed", or words of like import are used, it shall be understood 
that the direction, requirement, order, designation, or prescription 
of the Contracting Officer is intended and similarly the words "approved", 
"acceptable", "satisfactory" or words of like import shall mean approved 
by, or acceptable to, or satisfactory to the Contracting Officer, unless 
expressly stated. 

b. Wherever the words "shown", or "indicated" are used in the 
specifications, it shall be understood that "shown" or "indicated on the 
drawings" is intended, unless otherwise stated. 

£. Basic rate as used in Clause 2, "Work Hours Act of 1962 — 
Overtime Compensation", of Standard Form 1°A means the basic hourly 
straight time wage rate actually paid laborers and mechanics and is not 
necessarily the same as the minimum hourly rate referred to in Clause 1, 
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"Davis-Bacon Act 11 ,, of Standard Form 19A and in the paragraph of the 
specifications entitled ''Rates of Wages". 

GC-15. BONDS. - a. Payment Bond . - If the contract exceeds $2,000, 
the contractor agrees to furnish a payment bond with good and sufficient 
surety or sureties acceptable to the Government for the protection of 
persons furnishing material or labor in connection with the performance 
of the work under this agreement on U. S. Standard B'orm No. 25-A or 
U. S. Standard Form No. 27- A. The penal sum of such payment bond will 
be as follows: (l) When the contract price is $1,000,000 or less, 50 
percent of the contract price; (2) When the contract price is in ex- 
cess of $1,000,000, but no more than $5,000,000, 40 percent of the con- 
tract price; (3) When the contract price is more than $5,000,000, 
$2,500,000. 

b. Performa nce Bond. - If the contract price exceeds $2,000,- 
the contractor further agrees to furnish a performance bond with good 
and sufficient surety or sureties acceptable to the Government in con- 
nection with the performance of the work under this agreement on U. S. 
Standard Form No. 25 or U. S. Standard Form No. 27. The penal sum of 
such performance bond will be 100 percent of the contract price. 

c. Any bonds required hereunder will be dated as of the same 
date as the contract and will be furnished hy the contractor to the 
Government at the time the contract is executed. 

GC-16. ACCIDENT PREVENTION. - a. In order to provide safety con- 
trols for protection to the life and health of employees and other per- 
sons; for prevention of damage to property, materials, supplies, and 
equipment; and for avoidance of work interruptions In the performance 
of this contract; the contractor will comply with all pertinent provi- 
sions of Corps of Engineers Manual, EM 385-1-1? dated 13 March 1958, 
entitled "General Safety Requirements," as amended, and will also take 
or cause to be taken such additional measures as the Contracting Officer 
may determine to be reasonably necessary for the purpose. 

b. Prior to commencement of work, the contractor will - 

(1) Submit in writing his proposals for effectuating 
this provision for Accident Prevention. 

(2) Meet in conference with representative of the Con- 
tracting Officer to discuss and develop mutual understandings relative 
to administration of the over-all safety program. 

c. During the performance bf work under the contract, the con- 
tractor shall comply with all procedures prescribed by the Contracting 
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Officer for the control and safety of persons visiting the job site and 
will comply with such requirements to prevent accidents as may he 
specified under the SPECIAL CONDITIONS of these specifications or issued 
by the Contracting Officer, 

d. The contractor will maintain an accurate record of, and 
will report to the Contracting Officer in the manner and on the forms 
prescribed by the Contracting Officer, exposure data and all accidents 
resulting in death, traumatic injury, occupational disease., and/or damage 
to property, materials, supplies and equlpi^mt incident to vork performed 
under this contract. 

e. The Contacting Officer will notify the contractor of an.y 
non-compliance- with tfre 1 ' foregoing provisions and the action to he taken. 
The contractor shall, after receipt of such notice, immediately take 
corrective action. Such notice, when delivered to the contractor or his 
representative at the site of the work, shall he door^r sufficient -for 
the purpose. If the contractor fails or refUM;*- ro "-omply promptly, the 
Contracting Officer r ; iay iesv-o c~; order ;rcopp ; ry '-11 or part -cf the work 
until satisfactory correct; v,=- cation ha* -'-ec baacn, ~o part of the time 
lost due to any cr.ch stop order shall he made the subject of claim for 

cr for exc ess- co ci s or rl srea ~;o ■_: hv the contractor =. 

tractors Willi he the responsibility of the contractor . 

direction of the Contracting Officer oi^ 1- * " T " 

aTTOQlnted inspectors to insure stri'"^ c^ ^--_ 

contract. No inspector is author!" ~ * i: c a 

specifications writhe -t writ- ten act 1 -"" 

nor shall the presence or absence t - *~< ~ ~" 

from atiy reQuiremicd.c of the contr -"a x " ~~ n 

completion of the err- re vrork, or * ^ *** 

desi'Tnated in r ^cse er:r-ci.il~aticns " "■- - r "" "' - 

is found to ce-m.:!;- fcl.^y war h the requirements of the contract, it wlji 
be accepted; and final payment therefor will be made in accordance with 
the article of the contract entitled "payments to Contractors." 

OC-lSh ITEMS 0" WORK. - A brief description of each item and the 
estimated quantity thereof are shown in the senedule attached to the Bid 
Form and listed in the Statement of Work in the contract. Unless other- 
wise provided in the SPECIAL C07OTTX0NS, within the limit of available 
funds , the contractor will be required to complete the work specified 
herein in accordance with the contract and at the contract price or 
urices. 
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SC-1 
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Contract Drawings and Specifications 


SC-1 
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Shop Drawings 


SC-4 
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SC-7 
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SC-9 
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& 
SC-9 
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Omitted 




SC-13 
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i 
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& 
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SC-17 
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Safety Sign 


SC-19 
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Accident Prevention 
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& 
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Government Field Office 
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& 
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Contractor's Options 
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PART II 
SPECIAL CONDITIONS 

SC-1. COMMENCEMENT, PROSECUTION AND COMPLETION OF WORK. - a. The 
contractor will be required to commence -work under this contract within 
15 calendar days after the date of receipt by him of notice to proceed, 
to prosecute said work with faithfulness and energy, and to complete the 
entire work ready for use not later than 750 calendar days after date of 
receipt by him of notice to proceed, except that the storage building 
will be completed in sufficient time to permit the required soils, con- 
crete and materials control at the project site as required under Para- 
graph SC-UO to be performed. . The time stated for completion shall include 
final clean-up of the premises. Paragraph SC-6l contains intermediate 
completion dates for segments of the work. 

b. Time Extension for Topsoiling and -Seeding: . - In the event 
the contract completion date, as established in subparagraph "a? above, 
is thirty (30) days or more after the' limiting date established for 
seeding in the Technical Provisions herein, the contract completion 
date for topsoiling and seeding will be the last date of the next suc- 
ceeding period specified as acceptable for seeding. 

SC-2. OMITTED... 

SC-3. CONTRACT DRAWINGS AND SPECIFICATIONS. - Twenty sets of 
contract drawings (full-size r or reduced size) and specifications will 
be furnished the contractor without charge, except for applicable 
publications incorporated into the Technical Provisions by reference. 
Additional sets will be furnished on request at the cost of reproduc- 
tion. The work shall conform to the following contract drawings and 
maps, all of which form a part of these specifications and are avail- 
able in the office of the li. S. Army Engineer Division, N e w England, 
k2k Trapelo Road, Valtham, Massachusetts. 

Sheet No. Title „ gev. No,, 

Drawing No. CON-8 

1 .Reservoir Map and Index 

2 General Plan 

3 Dam Embankment - Sections 
k Dam Embankment - Profiles 

5 Outlet Works - Plan, Profile and Sections 

6 Outlet 'Works - Inlet Structures - Concrete Details 

7 Outlet Works - Conduit - Plans and Sections 

8 Outlet Works - Outlet Structure - Concrete Details 

9 Spillway - Plan, Profile and Sections 
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Sheet No. Title Bev. Ho< 

Drawing No. C0N-8 (Continued) 

10 Spillway - Concrete Details Nc. 1 

11 Spillway - Concrete Details No. 2 

12 Dike - Plan, Profiles and Sections 

13 Staff Gages, Log Boom and Parking Area 
ik Bubble Gage Shelter - Details 

15 Bubble Gage Shelter - Steel Reinforcement 

16 Plaque - Sections and Detail 

17 Plan of Foundation Explorations 

18 Geologic - log Sections - Dam 

19 Geologic - Log Sections - Spillway 

20 Geologic - Log Sections - Conduit 

21 Record of Foundation Explorations No. 1 

22 Record of Foundation Explorations No. 2 
. 23 Record of Foundation Explorations No. 3 

2k Record of Foundation Explorations No. k 

25 Plan of Borrow Explorations 

26 Record of Borrow Explorations 

27 Hydrographs 

Drawing No. CON-9 

1 Highway Relocations and Access Road - General Plan 

and Index 

2 Highway Relocations and Access Road - Wales Road - 

Plan and Profile No. 1 

3 Highway Relocations and Access Road - Wales Road - 

Plan and Profile Ho. 2 
k Highway Relocation and Access Road - Wales Road - 

Plan and Profile No, 3 

5 Highway Relocations and Access Road - Wales Road - 

Plan and Profile No. k 

6 Highway Relocations and Access Road - Wales Road - 

Plan and Profile No. 5 

7 Highway Relocations and Access Road - Wales Road - 

Plan and Profile No. 6 

8 Highway Relocations and Access Road - Wales Road - 

Plan and Profile No. 7 

9 Wales Road - Cross Sections - Sta. 0/00 to Sta. 3/00 

10 Wales Road - Cross Sections - Sta. 3/50 to Sta, 5/00 

11 Wales Road - Cross Sections - Sta. 5/50 to Sta. 6/94.99 

12 Wales Road - Cross Sections - Sta. 7/50 to Sta. 9/50 

13 Wales Road - Cross Sections - Sta. 10/00 to Sta. 11/00 
Ik Wales Road - Cross Sections - Sta. ll/50 to Sta. 13/50 
15 Wales Road - Cross Sections - Sta. 3.^/0° tc > sta - 1 5/°° 
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Sheet No. ■ Title : ; Rev* No, 

Praying' No. CQN-9 (Continued) 

16 Wales Road - Cross Sections - Sta. 15/50 to Sta. 17/00 

17 Wales Road - Cross Sections - Sta. 17/50 to Sta. 19/50 

18 Wales Road - Cross Sections - Sta. 20/00 to Sta. 22/50 

19 . Wales Road - Cross Sections - Sta. 23/00 to Sta. 25/50 

20 Wales Road - Cross Sections - Sta. 26/00 to Sta. 31/50 

21 Wales Road - Cross Sections - Sta. 32/00 to Sta. 38/50 

22 Wales Road - Cross Sections - Sta. 39/00 to Sta. te/00 

23 Wales Road - Cross Sections - Sta. ^2/50 to Sta. U5/00 
2k Wales Road - Cross Sections - Sta. ^5/50 to Sta. 51/50 

25 Wales Road - Cross Sections - Sta. 52/00 to Sta. 5V50 

26 Wales Road - Cross Sections - Sta. 55/00 to Sta. 57/50 

27 Wales Road - Cross Sections - Sta. 58/00 to Sta. 60/50 

28 Wales Road - Cross Sections - Sta. 6l/00 to Sta. 62/50 

29 Wales Road - Cross Sections - Sta. 63/OO to Sta. 65/OO 

30 Wales Road - Cross Sections - Sta, 65/50 to Sta. 68/50 ■ 

31 Wales Road - Cross S e ctions - Sta. 69/00 to Sta. 71/50 

32 Wales Road - C r oss Sections - Sta. 72/OO to Sta. 7^/50 

33 Wales Road - Cross Sections - Sta. 75/00 to Sta. 77/00 
3^ Wales Road - Cross Sections - Sta. 77/50 to Sta. 78/OO 

35 Wales Road - Cross Sections - Sta. 78/50 to. Sta. 79/00 

36 Wales Road - Cross Sections - Sta. 79/50,to Sta. 80/50 

37 Wales Road - Cross Sections - Sta. 81/50 to Sta. 83/50 

38 Wales Road - Cross Sections - Sta. 8^/00 to Sta. 86/00 

39 Wales Road - Cross Sections - Sta. 86/50 to Sta. Q8/50 
kO Wales Road - Cross Sections - Sta. 89/OO to Sta. 90/5O . 
iH Wales Road - Cross Sections - Sta. 9l/00 to Sta. 93/00 
k2 Wales Road - Cross Sections - Sta. 93/50 to Sta. 95/00 
lj-3 Wales Road - Cross Sections - Sta. 95/50 to Sta. 98/00 
kh Wales Road - Cross Sections - Sta. 98/50 to Sta. 100/50 
k-5 Wales Road - Cross Sections - Sta. 3^/80, Sta. 62/64, 

Sta. 81/35 . , 

k6 Wales Road - Cross Sections - Sta. 60/25RT, Sta. 69/00-23^ 

kj Highway Relocations and Access Road - Wales Road. - 

Culvert Crossing - Conant Brook - Plan and Sections. 
k& Highway Relocations and Access Road - Wales Road - 

Culvert Crossing - Vinica Brook - Plan and Sections 
^9 Wales Road Culvert Crossings - Conant and Vinica Brooks - 

Profiles 

50 ■ Highway Relocations and Access Road - Wales Road - 

Tumoff-Plan 

51 Wales Road - Turnoff Cross Sections - Sta. 2/00 to, Sta. 

8/50 

52 Highway Relocations and Access Road - Access Road - 

Plan and Profile No. 1 
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Sheet No. Title Rev. No. 

Drawing No. CON-g (Continued) 

53 Highway Relocations and Access, Road - Access Road - 
Plan and Profile No. 2 » Turnarounds and Sections 

5k Access Road - Cross Sections - Sta. O/OO to Sta. k^O 

55 Access Road - Cross Sections - Sta. 5/00 to Sta. 6/50 

56 Access Road - Cross Sections - Sta, ?/00 to Sta. 9/50 

57 Access Road - C r oss Sections - Sta. 10/00 to Sta. 11/50 
5& Access Road - Cross Sections - Sta. 12/00 to Sta. 14/00 

59 Access Road - Cross Sections - Sta. 14/5° to Sta. 15/50 

and Sta. 4/95 Skew 

60 Highway Relocations and Access Road - Typical Road 

Sections 

61 Highway Relocations and Access Road - Foundation 

Explorations No. 1 

62 Highway Relocations and Access Road - Foundation 

Explorations No. 2 

SC-4. SHOP DRAWINGS. - The contractor shall submit to the Contract- 
ing Officer for approval seven (7) copies of all shop drawings as called 
for under the various headings of these specifications. These drawings 
shall be complete , shall be checked by the contractor prior to submission, 
and shall contain all required detailed information. If approved by the 
Contracting Officer, each copy of the drawings will be identified as 
having received such approval by being so stamped and dated, '.'.'.he con- 
tractor shall make any corrections required by the Contracting Officer. 
Five (5) sets of all shop drawings will be retained by the Contracting 
Officer and two sets will be returned to the contractor. The approval 
of the drawings by the Contracting Officer shall not be construed as a 
complete check but will indicate only that the general method of con- 
struction and detailing is satisfactory. Approval of such drawings 
will not relieve the contractor of the responsibility for any errors 
which may exist, as the contractor shall be responsible for the dimen- 
sions and design of adequate connections, details and satisfactory 
construction of all work. (See Paragraph SC-50, DEVIATIONS FROM CONTRACT 
REQUIREMENTS.) The submission by the contractor will be accompanied 
by ENG Form 4025, in seven copies. In addition, an information copy 
of this form, without inclosures, will be forwarded by the contractor 
to the Resident Engineer, Area Engineer, and Design Branch, Engineering 
Division, NED. ENG Form 4025 will be furnished to the contractor by 
the Government. 

SC-5. PHYSICAL DATA. - Information and data furnished or referred 
to below are furnished for information only and it is expressly under- 
stood that the Government will not be responsible for any interpretation 
or conclusion drawn therefrom by the contractor. 
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a. Physical Conditions . - The physical conditions indicated 
on the drawings and in the specifications are the results of site in- 
vestigations "by surveys, borings and test pits. Soil samples and rock 
cores obtained from subsurface explorations made by the Government, 
field reports of explorations, records of water levels in observation 
wells, and results and data of all tests made by the Government on soil 
samples are available for examination and review at the Corps of 
Engineers, Foundations and Materials Branch, New England Division 
Headquarters, 424 Trapelo Road, Waltham, Massachusetts, telephone 
TWinbrook 4-2400, Ext. 387. The results of laboratory tests performed 
on soil samples obtained from subsurface explorations in the foundation 
areas of embankments and structures and in the Borrow Area are shown on 
Pages A-2 through A-12 (ll sheets) inserted at the end of the SPECIAL 
CONDITIONS The classification of soil samples is in accordance with 
Drawing No. NEDGL 6I-5C, "Unified Soil Classification", attached at the 
end of the SPECIAL CONDITIONS 

b. Weather Conditions. - 





MONTHLY TEMPERATURES 








(Degrees . Fahrenheit ) 








Worcester, 


Mass. 


Westover Field, 


Mass 


Elevation (feet msl) 




628 




240 




Years of Record 




68.. 




19 




Month 


Mean 


Max. 


Min. 


Mean Max. 


Min 


January 


25.4 


69 


-18 


24,9 & 


-22 


February 


25-5 


67 


.24 


27.8 85 


-18 


March 


34.9 


84 


-6 


36.2 86 


-13 


April 


45.8 


91 


8 


47.6 87 


13 


May 


57.3 


92 


25 


58.1 93 


29 


June 


65.9 


98 


33 


67.4 102 


37 


July 


71.0 


102 


41 


72.3 97 


45 


August 


69.O 


99 


35 


70.2 99 


36 


September 


62.0 


100 


26 


62.7 101 


27 


October 


51.7 


89 


13 


52.6 89 


17 


November 


40.2 


81 


3 


41.7 81 


8 


December 


28.5 


67 


-17 


28. 5 64 


-15 


Annual 


48.2 


102, 


-24. 


49.2 - 102 


-22 
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4: 





MONTHLY PRECIPITATION RECORD 










(In Inches) 










Hubbardston, Mass. 


Ware 


#2, Mass. 


Elevation (feet msl) 




1.030 






500 




Years of Record 




43 






30 




Month 


Mean 


Max. 


Min. 


Mean 


Max. 


Min. 


January 


2.92 


6.17 


0.61 


3.35 


6.46 


1.00 


February 


2.44 


4.83 


1.18 


2.87 


5-55 


0.93 


March 


3-38 


Q.Q9 


1.32 


3.66 


7.52 


1.59 


April 


3.60 


7.62 


1.01 


3-41 


6.49 


0.71 


May 


3A5 


6.96 


1.17 


3.69 


6.27 


0.70 


June 


Ik 00 


11.82 


0.46 


4.46 


8.29 


1.22 


July 


4.10 


8.00 


1.07 


4.13 


10.14 


1.21 


August 


3.^5 


9-83 


0.79 


4.18 


20.65 


0.46 


September 


4.25 


18.28 


0.94 


4.12 


15.70 


1.02 


October 


3-28 


8.05 


0.13 


3-10 


9.12 


0.81 


November 


4.o4 


7.44 


0.95 


3-83 


8.4l 


0.83 


December 


2.96 


6.83 


0.50 


3.33 


6.11 


O.74 


Annual 


41.87 


61.34 


32.81 


44.13 


62.78 


33.51 



Elevation (feet msl) 
Years of Record 

Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Annual 



MEAN MONTHLY SNOWFALL 

Westover Field, Mass. 
240 
16 

Snowfall 

12.7 

13.3 
10.1 

1.6 






Trace 
2.0 

11-3 
51.0 



Hubbardsto n, Mass. 

1,C30 
25 

Snowfall 

15.0 

14.2 

7.6 

2.5 







0.4 

4.2 
10.1 

54.0 



c. Transportation Facilities . - (l) State Route 32 passes 
through Monson, -which is located approximately 4 miles south of 
Massachusetts Turnpike Interchange No. 8. Wales Road which connects 
Route 32 in South Monson with Route 19 in Wales , passes the project site 
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- (2)- The New York Central Railroad and the Central 

Vermont Railroad serve the general area. 

(3) It will "be the responsibility of the contractor to 
make his own investigation of transportation facilities including rail- 
roads and- public roads and private lands and make his own arrangements 
for their 'use. 

SC-6. RATES OF WAGES. - a. The minimum wages to be paid laborers 
and mechanics on this project, "as determined by the Secretary of Labor. 
to-be prevailing for -the corresponding classes of laborers and mechanics 
employed on projects of a character similar to the contract work in the 
pertinent locality, are as set forth below. 

b. Any class of laborers and mechanics not listed below. 
employed on this contract shall be classified or reclassified con- 
formably to the schedule set out below by mutual agreement between 
the contractor and class of labor concerned, subject to the prior approval 
of the Contracting Officer. In the event the interested parties cannot 
agree on the proper classification or reclassification of a particular 
class of laborers and mechanics to be used, the question, accompanied by 
the recommendation of the Contracting Officer, shall be referred to the 
Secretary of Labor for final determination. 

Predetermination No. AC-l8,?01 dated 2 March 196k for 
Conant Brook Pam and Wales Road Relocation involving 
construction of an earth and rock filled dam with a 
spillway channel and concrete weir; concrete pipe con- 
duit; construction of a bituminous surfaced road, Monson, 
Hampden County, Massachusetts. 

Classification of Laborers Minimum Rates of Wages 
and Mechanics '''".'' per Hour 

Bricklayers $4. 175 

Carpenters 3.905 

Cement masons 4.175 

Ironworkers, structural 4.58 

" ornamental 4-58 

" reinforcing 4.58 

Piledrivermen 4.10 

Roofers 3-90 

Stonemasons 4.175 

Welders - Recieve rate prescribed for craft 

performing operation to which welding 

is incidental. '- 
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Apprentice Schedule 



Period and Rate* 

Craft Interval 1st 2nd 3rd~kth 5th 6th 7th 8th 



80 


85 


90 


75 


85 


95 


75 


80 


85 



Ironworkers 1000 hrs. 60 70 75 
Bricklayers 1000 hrs. 50 55 65 
Carpenters 1000 hrs. 60 65 70 75 80 85 90 95 

*The apprentice rate is by percentage of the journeymen's rate unless 
otherwise indicated. 

Classification of Laborers Minimum Rates of Wages 
and Mechanics per Hour 



A/ 



HEAVY MP HIGHWAY : 

Laborers $2.72 

Block pavers, Rammers, Curb Setters 3-^2 

Pipelayers 2-87 

Hod Carriers, Pneumatic drill Ops; Jackhammermen 2.97 

Blasters and powdermen 3*22 

Heavy and Highway Construction : 
Power equipment operators ; 

Shovels, crawler and truck cranes, derricks, 
backhoes, trenching machines, elevating 
graders, gradall, pile drivers, concrete 
pavers, draglines, clamshells, cableways 3-95 

Rotary drill (with mounted compressor), com- 
pressor house (3 to 6 compressors), rock & 
earth boring machines (excluding McCarthy 
& similar drills), graders, front end 
loaders - k yard or over - (used as a 
loader) 3-70 

Bulldozers, pushcarts, scrapers (self- 
propelled or tractor drawn), self -powered 
asphalt pavers, front end loaders (3A yard 
to k yards), mechanics, well drillers, pump- 
crete machines, engineers or firemen on 
htgh pressure boilers, self-loading batch 
plants, well point operators 3>50 

Hoists, conveyors, self -powered rollers & 
compactors, power pavement breakers, self- 
propelled material spreaders, self -powered 
concrete finishing machines, two bag mixers 
with skip, front end loaders (under 3 A 
yard), McCarthy and similar drills, batch 
plants (not self-loading), bulk cement 
plants, engineer in charge of grease trucks 
containing power greasing equipment, weld- 
ing machines (3 or more machines) 3-35 
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Classification of Laborers Minimum Rates of Wages 
and Mechanics per Hour 

Heavy and Highway Construction 

Power equipment operators (Continued): 

Compressors (one or two, 315 cu. ft. or over), 
pumps (k" or over), tractors (without 
blade - drawing sheeps foot, rubber-tired 
roller, or other type of compactor, in- 
cluding machines for pulverizing or 

aerating soil) $3*275 

Compressors (up to 315 cu. ft.), small mixers 
with skip, oilers, pumps (up to k v ), grease 
trucks, power heaters, welding machines 
(one or two machines), A-frame trucks, fork- 
lifts 2.75 

Building, Heavy and Highway Construction 

Truck Drivers: 

2 -axle trucks 3*00 

3-axle trucks 3-05 

k & 5 axle trucks 3-15 

low bed trailer, specialized earth moving 

equipment other than conventional 3*25 

Helpers on low beds 3*00 



c. Health and Welfare Funds . - The wage rates contained in 
this decision are straight hourly wage rates. In some areas management 
and labor organizations in the construction industry have collectively 
bargained for health and welfare fund contributions. Such contributions 
are not included in wage rates determined by the Secretary of Labor for 
construction projects. 

d. Payment on Piece-Work Basis . - The payment of employees 
on a piece-work basis is not, of itself, contrary to the Davis-Bacon 
Act. However, employers have a contractual and statutory obligation 
to assure that their employees are paid not less than the amounts due 
them computed on the basis of the hours worked at the prescribed wage 
rates for the classification involved, with appropriate overtime payment. 
Employers must maintain payroll records adequate to ascertain compliance 
and must submit payrolls showing actual hours worked and actual earnings 
received each week. 

SC-7. VAKIATIONS IN ESTIMATED QUANTITIES. - a. Where the quantity 
of a pay item in this contract which is identified~on the Unit Price 
Schedule with an asterisk, is more than 115$ or less than 87$ of the 
estimated quantity stated in this contract, as modified, an equitable 
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adjustment in the contract price shall be made upon demand of either 
party. For overruns the equitable adjustment shall be limited to the 
number of units by which the actual quantity exceeds 115$ of the es- 
timated quantities. Where the actual quantity of any pay item is less 
than 87/0 of the estimated quantity stated in this contract, the final 
payment will be computed by applying the contract unit price to that 
portion of the work actually performed. For the portion of the work 
between the work actually performed and 87/0 of the estimated quantity 
stated in the contract, the contractor shall be paid an equitable nego- 
tiated amount that will exclude profit and include only an appropriate 
amount for mobilization, demobilization and other fixed charges. 

b. In order to permit the contractor to distribute his indirect 
costs properly to Item No. 8, this item has been subdivided into more 
than two sub-items. All the contractor's indirect costs for this item 
will be included in the bid price for the first sub-item listed. Varia- 
tion from the estimated quantity in the actual work performed under any 
second or subsequent sub-item will not be the basis for an adjustment 

in contract unit price. 

c. If actual work performed under any item within the scope 
of Subparagraph a above is more than 105$ or less than 96$ of the 
estimated quantity stated in the contract, as modified, and if such 
variation causes an increase or a decrease in the time required for 
performance of this contract, the contract completion time will be ad- 
justed as follows: 

(1) If the quantity variation is such that it will cause 
an increase in the time necessary for completion, the Contracting 
Officer shall, upon receipt of a written request for an extension within 
10 days from the beginning of such delay or within such further period 
of time which the Contracting Officer grants prior to the date of final 
settlement of the contract, ascertain the facts and make such adjust- 
ment for extending the completion date as in his judgment the findings 
justify. 

(2) If the quantity variation is such that it will cause 
a decrease in the time necessary for completion, the Contracting Officer 
shall ascertain the facts and promptly notify the contractor in writing 
of his findings and the extent of adjustment. 

d. If the parties fail to agree upon the adjustment to be 
made the dispute shall be determined as provided in Clause 6, "Disputes", 

of the General Provisions. 

SC-8 and SC-9. OMITOED. 

SC-10. WATER. - The responsibility shall be upon the contractor 
to provide and maintain at his own expense an adequate supply of water 
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for his use for construction and domestic consumption, and to install 
and maintain necessary supply connections and piping for same, but only 
at such locations and in such manner as may be approved by the Contract- 
ing Officer. Before final acceptance, temporary connections and piping 
installed by the contractor shall be removed in a manner satisfactory 
to the Contracting Officer. 

SC-11. ELECTRICITY. - All electric current required by the con- 
tractor shall be furnished at his own expense. All temporary connections 
for electricity shall be subject to the approval of the Contracting 
Officer. All temporary lines will be furnished, installed, connected, 
and maintained by the contractor in a workmanlike manner satisfactory 
to the Contracting Officer and shall be removed by the contractor in 
like manner at his expense prior to final acceptance of the construction. 

SC-12. OMITTED. 

SC-13. LAYOUT OF WORK AHD SURVEYS. - a. Layout of Work . - 
(1) The Government will establish all base lines, and bench marks and 
horizontal controls at the site of the work. 

(2) From the base lines, bench marks, and controls 
established by the Government, the contractor shall complete the lay- 
out of the work and shall be responsible for all measurements that may 
be required for the execution of the work to the location and limit 
marks prescribed in the specifications or on the contract drawings, sub- 
ject to such modifications as the Contracting Officer may require to 
meet changed conditions or as a result of necessary modifications to tne 
contract work. 

(3) The contractor shall furnish, at his own expense, 
such stakes, templates, platforms, equipment, tools and material, and 
all labor as may be required in laying out any part of the work from 
the base lines and bench marks established by the Government. It snail 
be the responsibility of the contractor to maintain and preserve all 
stakes and other marks established by the Contracting Officer until 
authorized to remove them, and if such marks are destroyed by the con- 
tractor or through his negligence prior to their authorized removal 
they may be replaced by the Contracting Officer, at his discretion, and 
the expense of replacement will be deducted from any amounts due or to 
become due the contractor. The Contracting Officer may require that 
work be suspended at any time when location and limit marks established 
by the contractor are not reasonably adequate to permit checking the 
work . 

b. Quantity Surveys . - (l) The contractor shall furnish all 
personnel, "equipment and material required to make all original and 
final surveys to determine the quantities forming the basis of final 
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payments. Such surveys will be made under the direct supervision of a 
Government employee who will also record the notes and supervise the com- 
putations by contractor personnel. Original copies of survey notes will 
"become the property of the Government. 

(2) The contractor shall make such surveys and computa- 
tions as are necessary to determine the quantities of work performed or 
placed during each period for which a progress payment is to be made. 
All original field notes, computations, and other records taken by the 
contractor for the purpose of progress surveys shall be furnished promptly 
to the representative of the Contracting Officer and shall be used to the 
extent necessary in determining the proper amount of progress payments due 
to the contractor. Unless waived in each specific case, quantity surveys 
made by the contractor shall be made under the direction of a representa- 
tive of the Contracting Officer. 

c. Costs . - No separate or direct payment will be made to the 
contractor"for performance of surveys for layout of work and determina- 
tion of quantities and furnishing of notes as specified herein. All 
such costs of notes, computations, and of layout and survey work per- 
formed by the contractor will be considered as incidental to and included 
in the prices and payments for the items listed in the bid schedule. 

1* Verification . - The Government may make checks as the work 
progresses to verify lines and grades established by the contractor and 
to determine the conformance of the completed work as it progresses with 
the requirements of contract specifications and drawings. Such checking 
by the Contracting Officer or his representative shall not relive the 
contractor of his responsibility to perform all work in accordance with 
the contract drawings and specifications and the lines and grades given 
therein. 

SC-lk. PAYMENTS FOR MOBILIZATION. - Payments will not be made under 
this contract for mobilization. 

SC-15. DAMAGE TO WORK. - a. The responsibility for damage to any 
part of the permanent work shall be as set forth in the article of the 
contract entitled "Permits and Responsibilities." However, if, in the 
judgment of the Contracting Officer, any part of the permanent work, 
except damage to new and permanent work resulting from flooding due to 
overtopping or other failure of cofferdams as specified in Subparagraph 
2-02b, performed by the contractor is damaged by flood, earthquake, 
hurricane or tornado, which damage is not due to the failure of the con- 
tractor to take reasonable precautions or to exercise sound engineering 
and construction practices in the conduct of the work, the contractor 
will make the repairs as ordered by the Contracting Officer and full 
compensation for such repairs will be made at the applicable contract 
unit or lump sum prices as fixed and established in the contract. If, 
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in the opinion of the Contracting Officer, there are no contract unit or 
lump sum prices applicable to any part of such work, equitable adjustment 
pursuant to Article 3, Changes, of the contract, will be made as full 
compensation for the repairs of that part of the permanent work for which 
there are no appliable contract unit or lump sum prices. Except as herein 
provided, damage to all work (including temporary construction), utili- 
ties, materials, equipment and plant shall be repaired to the satisfac- 
tion of the Contracting Officer at the contractor's expense, regardless 
of the cause of such damage. 

b. Maintenance of Drainage . - The contractor will be required 
to maintain adequate drainage through drainage structures and waterways 
during the life of the contract. When winter weather conditions are such 
as to cause obstruction of normal drainage ways by accumulations of ice, 
snow, or a combination of both, suitable approved measures shall be 
instituted by the contractor and maintained to prevent damage to mate- 
rials or new or existing work. 

•-SC-16 to SC-23, Inclusive. OMITTED. 

SC-£^. FUNDS AVAILABLE FOR PAYMENTS. - a. Such work as may be 
done under this contract in excess of the amount for which funds are 
available for payment as herein set forth, will be continued with funds 
hereafter appropriated and allotted for this work. 

b. From funds .heretofore appropriated by the Public Works 
Appropriation Act of 19^, the sum of $50,000 is available for payments 
to the contractor for work performed under this contract. 

c. If at any time it becomes apparent to the Contracting 
Officer that the balance of this allocation is in excess of the amount 
required to meet all payments due and to become due the contractor 
because of work performed and to be performed pursuant to his approved 
progress schedule, the right is reserved after due notice to the con- 
tractor to reduce said allocation by the amount of such excess. 

d. If the rate of progress of the work is such that it 
becomes apparent to the Contracting Officer that the balance of this 
allocation and any allocation for this and any subsequent fiscal years 
during the period of this contract is less than that required to meet 
all payments due and to become due the contractor because of work per- 
formed or to be performed under this contract, the Contracting Officer 
may provide additional funds for such payments if there are funds avail- 
able for such purpose. The contractor will be notified in writing of 
any additional funds so made available. However, it is distinctly _ 
understood and agreed that the amount of funds stated in b. above is 
the maximum amount the Government insures will be available during the^ 
current fiscal year and the Government is in no case liable for payment 
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to the contractor beyond this amount prior to having notified the con- 
tractor in writing of any additional funds that can he made available. 
Accordingly, no progress schedule will be approved (see Paragraph GC-5(a)) 
which contemplates progress requiring funds in excess of the amount stated 
to be available in b. above for the current fiscal year, and no progress 
schedule will be approved for any ensuing fiscal year which contemplates 
progress requiring funds in excess of the amount allocated by the Con- 
tracting Officer from funds subsequently made available, except as set 
forth and subject to the conditions in Subparagraph i. below. 

e. It is expected that, during subsequent fiscal years over 
the period"of this contract, Congress will make additional appropria- 
tions for expenditure on work under this contract. The Contracting 
Officer will notify the contractor of any additional allocation of funds 
to this contract when such funds become available. It is understood and 
agreed that the Government is in no case liable for damages in connection 
with this contract on account of delay in payments to the contractor due 
to lack of available funds. Should it become apparent to the Contracting 
Officer that the available funds will be exhausted before additional 
funds can be made available, the Contracting Officer will give at least 
30 days written notice to the contractor that the work may be suspended. 
If the contractor so elects, after receipt of such notice, he may continue 
work under the conditions and restrictions under the specifications, so 
long as there are funds for inspection and superintendence, with the 
understanding, however, that no payment will be made for such work unless 
additional funds shall become available in sufficient amount. When funds 
again become available, the contractor will be notified accordingly. 
Should work be thus suspended, additional time for completion vill be 
allowed equal tothe period during which work is necessarily so sus- 
pended, as determined by the dates specified in the above-mentioned 
notices. 

f . .So long as funds are available, payments will be made 
monthly in accordance with article of the contract entitled "Payments 
to Contractors" . The unit prices or lump-sum price or prices stated 
in the contract will be used in determining the amount to be paid for 
work performed by the contractor. 

£. The procedure above described will be repeated as often 
as may be necessary on account of the exhaustion of available funds 
and the necessity of awaiting the appropriation of additional funds by 
Congress. 

h. Should Congress fail to provide additional funds, the con- 
tract may be terminated and considered to be completed, at the option 
of the contractor, without prejudice to him or liability to the Govern- 
ment, at any time subsequent to 30 days after payments are discontinued, 
or at any time subsequent to 30 days after the passage of the Act which 
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would have but did not carry an appropriation for continuing the work or 
after the adjournment of the Congress which failed to make the necessary 
appropriations. However, if the funds cited in the contract are enough 
to extend the work beyond the end of the fiscal year and no new funds are 
allocated to the contract for the ensuing fiscal year, the contractor 
must first exhaust all the cited funds and thereafter he may, at his 
option/ exercise the rights provided in this paragraph any time after 
payments are discontinued. 

i. The progress chart prepared in accordance with GC-5(a) 
will be consistent with the amount of funds stated in Subparagraph b. 
above, as being currently available for the period of time from the 
date of contract award to the end of the fiscal year in which the con- 
tract was awarded, or at the option of the contractor, the chart may be 
prepared on the basis of accomplishment of work at a greater rate of 
progress for the period of time applicable to currently available funds. 
Any chart initially submitted for approval which contemplates progress 
at a greater rate than can be paid for with currently available funds 
will be approved only under the condition that such approval will in no 
way obligate the Government to make additional funds available for the 
work. That part of the chart which covers the work for which funds are 
not currently available will be prepared on the basis of a schedule 
considered to be practicable by the contractor for accomplishment of 
the work at such rate of progress as he may desire for completion within 
the terms of the contract. The progress chart will be revised each 
time the contractor is notified that additional funds are made avail- 
able. Each revision will conform with the criteria stated above. With 
reference to the responsibilities for future funding of the work in 
accordance with the progress chart, attention is called to the preceding 
subparagraphs wherein the responsibilities of the Government are set 
forth for the furnishing of funds for the work. The approval of that 
part of the schedule covering work for which funds are not currently 
available will in no way obligate the Government to provide funds to 
accomplish work at the rate of progress indicated in the schedule. 

SC-25 to SC-27, Inclusive. OMITTED. 

SC-28. SCHEDULING AND DETERMINATION OF PROGRESS. - a. Independent 
of partial payments made pursuant to General Provisions 7, "Payments" 
(Standard Form 23A), progress schedules prepared under the requirements 
of GC-5, Progress Charts, and Requirements for Overtime Work, shall 
provide as scheduled progress for only 25 percent of the estimated 
invoiced cost of materials or equipment delivered to the site but not 
incorporated in the work as of the time of the scheduled delivery thereof 

b. In determining progress accomplished, the Contracting 
Officer will allow as an element of work accomplished (progress toward 
completion) only 25 percent of the invoiced cost of materials or 
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equipment delivered to the site, "but not incorporated in the construction 
up to the time the materials or equipment are actually incorporated in the 
work. 

SC-29. TIME EXTENSIONS. - Notwithstanding any other provisions of 
this contract, it is mutually understood that the Government has the 
right to determine the extent, if any, by which a change in plans or 
specifications or excusable delays will cause in the completion of 
various elements of construction. The Contracting Officer may unilat- 
erally provide in a change order that a contract completion date will 
be extended only for those specific elements so delayed and that the 
remaining contract completion date(s) for all other portions of the 
work would not be altered and further provide for an equitable readjust- 
ment of liquidated damages, if any, pursuant to the new completion schedule. 

SC-30. REVERSE SIGNAL ALARMS - All self-propelled construction 
equipment, except light service trucks, panels, pickups, station 
wagons, crawler-type cranes, power shovels and draglines; whether moving 
alone or in combination shall be equipped with a reverse signal alarm. 
The alarm shall be mounted on the rear of the equipment and shall be 
so protected or constructed as to withstand severe wear and tear, ad- 
verse weather and unfavorable environmental working conditions and 
shall be certified by the manufacturer as fully meeting the following 
performance standards : 

The alarm shall produce a relatively pure tone which shall 
peak within the American Standards Association standard octave pass- 
band of 600 to 2^00 cycles per second and shall produce a 0.2 to 0.5 
second audible warning within the initial three (3) feet of backward 
movement of the vehicle on which it is mounted and at regular intervals, 
not to exceed three (3) seconds throughout the backward movement. The 
alarm shall automatically cut out when backward movement ceases. The 
sound intensity of the alarm shall range from and not exceed 90-100 db 
(decibels) at a horizontal distance of 5 feet from the alarm. 

Actuation of the alarm shall be automatic by direct connec- 
tion to any part of the equipment that moves or acts in a manner dis- 
tinctive only to the rearward movement of the vehicle with no manual 
controls of any kind between the source of actuation and the alarm. 
Where application of this requirement to specific types of equipment 
has impractical application, other means of actuation may be used upon 
written approval of the Contracting Officer. 

The use of the alarm shall be in addition to prescribed 
requirements for signalmen. 

SC-31 and SC-32. OMITTED. 
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SC-33. CERTIFICATES OF COMPLIANCE. - Any certificates required for 
demonstrating proof of compliance of materials with specification 
requirements shall be executed in three (3) copies. Each certificate 
shall be signed by an authorized officer of the manufacturing company 
and shall contain the name and address of the contractor, the project 
name and location, and the quantity and date or dates of shipment or 
delivery to which the certificates apply* Copies of laboratory test 
reports submitted with certificates shall contain the name and address 
of the testing laboratory and the date or dates of the tests to which 
the report applies. Certification shall not be construed as relieving 
the contractor from furnishing satisfactory material, if, after tests 
are performed on selected samples, the material is found not to meet 
the specific requirements. 

BC-3h to SC-36, Inclusive. OMITTED. 

SC-37' CONTRACT BID BREAKDOWN. - The contractor shall furnish 
within 10 days after date of award of contract a breakdown of each 
lump sum bid item. Partial payments will be based on this breakdown, 
The contractors breakdown will be reviewed by the Contracting Officer 
to insure that costs are proportioned properly between early and late 
pay items. Any unbalanced items or other discrepancies will be revised 
by the Contracting Officer and the approved breakdown will be utilized 
as a basis for progress payments to the contractor. 

SC-38. TEMPORARY HEAT. - a. All temporary heat required by the 
contractor in connection with his construction operations shall be 
furnished or provided by or at the expense of the contractor. Only 
temporary heating devices having the approval of the Underwriters* 
Laboratories, Inc., and approved by the Government representative in 
charge will be used. The contractor will be required to instruct his 
personnel in the use and operation of these portable type heaters. 
Such instructions shall be directed to any and all workmen who will 
have responsibilities connected with the use of such heaters. Instruc- 
tions will include proper use, handling, location and placement of 
such heaters when in operation, fire protection provided, hazards con- 
nected with the use of such heaters and actions to be "taken in case of 
fire . Portable oil-fired, or gas heaters will be so placed that the 
heating end will not be directed at combustible material within 10 
feet and the unit, itself, shall be at least 2 feet from combustible 
material. 

b. All materials used as tenting for temporary heated en- 
closures where oil-fired, or gas temporary heaters are used will be of 
a fire-resistant material, dear polyethylene plastic material, or 
similar products will be permitted. 

c. No Government-owned heating system will be available for 
the use of the contractor. 
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SC-39. OMITTED. 

SC-^O. SOILS AND MATERIALS CONTROL. - The contractor snail furnish 
when requested by the Contracting Officer and depending upon the scheduled 
and actual work operations in progress, two l/2-ton pickup trucks, the 
maintenance and operation of which shall be the contractors responsi- 
bility, and shall further provide two laborers depending on the work 
schedule, approved and qualified as stated below, to aid the Contract- 
ing Officer in the sampling and testing of soils, portland cement 
concrete, bituminous concrete and similar materials. Laborers shall 
have a high school education or shall have sufficient experience in the 
sampling and testing of soils and materials so as to attain a reasonable 
degree of competency in assisting in the performance of field and 
laboratory tests. Final acceptance by the Contracting Officer will 
not be made until the laborers have undergone a two -week training 
period at the New England Division Laboratories in Waltham, Mass. 
If the laborers furnished are not acceptable, the contractor shall 
furnish qualified replacements promptly upon request. Laborers found 
to be acceptable, if used sporadically, may be requested by name by 
the Contracting Officer and shall be furnished upon request, if still 
in the employ of the contractor. The personnel and equipment shall 
be made available within 30 days after receipt of notice to proceed 
and shall be assigned when needed until no further sampling and testing 
is required. The personnel and equipment shall be under the supervision 
and direction of the Contracting Officer and shall be such as to permit 
sampling and testing to be maintained concurrent with the progress of 
construction. Sampling and testing will include that necessary to 
determine that all construction conforms to contract requirements and 
such other sampling for the project as directed. The Government Area 
soils and material control laboratory for work under this contract will 
be located at the Westfield Area Office, Massachusetts State Armory, 
137 Franklin Street, Westfield, Mass. The project laboratory will be 
located in the Storage Building as specified in Section 18. In the 
event that borrow areas outside the project limits are utilized for 
any necessary borrow materials, personnel and equipment will be pro- 
vided to take the samples therefrom. No separate payment will be made 
for the services of tbe above equipment and personnel, the costs of 
which will be considered as a subsidiary obligation of the contractor. 

SC-Ul. CONSTRUCTION SIGN. - The contractor shall furnish and 
erect a construction sign conforming to the requirements of Drawing 
No. CON-8, Sheet 27A, 12 ft. x 6 ft., attached at the end of the 
SPECIAL CONDITIONS. The sign shall be erected at a location selected 
by the Contracting Officer not later than 15 calendar days after notice 
to proceed. Upon completion of the work, the sign will remain the 
property of the contractor. No separate payment will be made for 
furnishing, erecting and removal of the sign. 
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SC-te. SAFETY SIGN. - The contractor shall construct a safety- 
sign at a location directed by the Contracting Officer. The sign shall 
he 3 feet by 6 feet in size and shall conform to the requirements of 
Drawing No. *K)-05-06, Sheet 1 of 1, attached hereto. The sign shall 
be erected as soon as possible and within 15 calendar days after the 
date of notice to proceed. The data required by the sign shall be 
corrected as necessary. No separate payment will be made for erecting 
and maintaining the safety sign and all costs in connection therewith 
will be considered a subsidiary obligation of the contractor. The 
sign will remain the property of the contractor. A previously con- 
structed sign may be reused when satisfactorily reconditioned. 

SC-43. ACCIDENT PREVENTION. - a. Contractor* s Proposals . - The ■ 
contractor's proposals for effectuating the requirements of Paragraph 
GC-16, "Accident Prevention" shall be submitted in quintuplicate to the 
Resident Engineer as the Contracting Officer's representative. 

£• Blasting . - (l) All operations involving the transporta- 
tion, storage and use of explosives shall be conducted in accordance 
with applicable laws and the Corps of Engineers 1 "General Safety 
Requirements Manual" a copy of which is available for inspection in 
the office of the Division Engineer and the "Manual of Accident Preven- 
tion in Construction" published by the Associated General Contractors . 
of America, Inc. 

(2) All vehicles assigned to the daily transportation 
of explosives and other dangerous articles will be inspected not less 
frequently than once a week. Vehicles which are occasionally used for 
this purpose shall be inspected within one week prior to such use. 

(3) Inspection shall be performed by competent assigned 
contractor's personnel other than the operator of the vehicle inspected. 
Inspection forms will be approved by the Contracting Officer and a 
completed copy of each inspection will be furnished the Contracting 
Officer. 

(h) Blasting will be permitted only when proper pre- 
cautions are taken for the protection of all persons, work and property. 
The contractor shall be liable for all injuries or deaths of persons 
and all property damage caused by blasting or explosives. The con- 
tractor shall provide and keep on the project at all times a radio 
frequency ammeter or in lieu thereof, a pilot lamp which lights up 
brightly at 0.06 ampere as recommended in the Institute of Makers of 
Explosives Pamphlet No. 20, dated 1956, entitled "Radio Frequency 
Energy a Potential Hazard in the Use and Transportation of Electric 
Blasting Caps" . Tests for radio energy hazards as described in above 
referenced Pamphlet No. 20 shall be made before loading every round. 
The contractor or his surety shall, prior to commencement of blasting 
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operations, make all necessary investigations including inspection of 
structures near the area of blasting and shall provide such vibration 
monitoring during blasting operations as may be necessary to assure 
protection of these structures in conformance with regulatory statutes 
or directives established by State or other authorities to limit the 
amount of vibration generated by blasting. These investigations shall 
be conducted by a qualified vibration engineer and copies of the results 
of such investigations including test data and records shall be fur- 
nished to the Contracting Officer. 

c. Outlining Loaded Hole Areas . - The contractor shall be 
required to clearly outline any loaded hole area, or areas. This may 
be accomplished by roping off the entire loaded hole area, or by 
markers of sufficient height, color and spaced so that the entire 
loaded hole area will be clearly and definitely outlined. The exact 
method of outlining such areas shall have the prior approval of the 
Contracting Officer. 

d. Handling and Use of Epoxy Resins . - The following pre- 
cautions shall be taken when epoxy resin systems are specified for 
painting and similar uses: 

(1) Full-face shields shall be provided for and worn 
by workmen during all mixing, blending and placing operations. 

(2) Protective coveralls and neoprene -coated gloves 
shall be provided for and worn by all workmen engaged in the handling 
and use of epoxy resins. 

(3) Facilities for maintaining personal cleanliness, 
including showers , washbowls, nr'.ld soaps or waterless skin cleansers, 
clean towels and clean coverall service shall be provided at all times. 

(k) Protective creams of a suitable nature for the 
operation shall be supplied. 

(5) Portable eye-washing facilities shall be maintained 

at mixing and placing operations. 

(6) Adequate fire protection shall be maintained at 
all mixing and placing operations. 

(7) Techniques of mixing resin compositions and apply- 
ing them should be devised to prevent skin contact and minimize vapor 
exposure. This may be accomplished by: 

(a) Mixing the epoxy resin components in a well 
ventilated hood, or out of doors. 
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(b) Confining laying-up, coating ana curing opera- 
tions to areas provided with exhaust ventilating facilities. 

(c) Protecting with disposable paper bench tops 
and floor areas which are subject to contamination. 

(d) Establishing and vigilantly maintaining 
meticulous housekeeping standards. 

(8) Smoking or the use of spark or flame -producing de- 
vices shall be prohibited within 50 feet of mixing and placing operations. 

(9) The mixing, placing, or storage of epoxy resin grout, 
binder or so3.vent shall be prohibited within 50 feet of any vehicle, 
equipment, or machinery. 

(10) Contaminated clothing which cannot be decontaminated 
will be burned at an approved burning area at the end of each work day. 

(11 ) Facilities shall be provided for decontamination of 
clothing and equipment at the job site. 

(12) A clean supply of rags or a supply of disposable 
paper towels shall be supplied daily and discarded in a closed con- 
tainer when used. 

(13) Workmen shall be restricted in passing from areas 
where they are handling epoxy resin to other areas in buildings, with- 
out first removing gloves, aprons, and washing . hands . 

(Ik) Prior to working with epoxy resins, employees shall 
receive instructions from the contractor supervisors in the use of epoxy 
resin systems, and shall be assured that these materials are not highly 
hazardous when proper precautions are exercised. 

e. Communications . - The contractor will be required to pro- 
vide and maintain a telephone or other means of communication which 
will be in an easily accessible location at each of the large construc- 
tion areas on the project where potential fire hazard exists. Such 
means of communication will be accessible during all work hours. 

f . Protective Headgear . - All employees of the contractor 
and other persons shall wear protective headgear (hard hats) at all 
times while in the work area(s). These work area(s) shall be all 
area(s) within the contract work limits. 

SC-Mf and SC-^5- OMITTED. 
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SC-46. GOVERNMENT FIELD OFFICE. - Contractor shall provide a Field 
Office for the Government of approximately 200 square feet within fifteen 
(15) calendar days after receipt by him of notice to proceed. This space 
may be a separate building or may be partitioned space within the con- 
tractor' s construction building. Office or space provided shall be 
weathertight and free from drafts. Windows shall be furnished. as neces- 
sary to provide adequate natural light. The office shall be equipped 
with a cylinder lock on the door, a plywood top table approximately 6 
ft. by k ft., and adequate heating, lighting and ventilating facilities. 
The contractor shall provide all services and supplies in connection 
with heating, lighting and maintaining the building. No separate pay- 
ment will be maee for the Government Field Office and all costs shall 
be included in the various items comprising the detailed bid schedule. 

SC-ij-7. IDENTIFICATION OF MECHANIZED EQUIPMENT. - All contractor's 
machinery, motor vehicles and mechanized equipment as may be required 
by the Contracting Officer, shall have posted in a conspicuous location 
on each piece of equipment, acceptable identification showing the 
owner's name and an identifying number. 

SC-lf-8. OMITTED. 

SC-49. PROJECT BULLETIN BOARD. - The contractor shall furnish, 
install, and maintain during the life of the project a weathertight 
bulletin board approximately 3 ft. high by 5 ft. wide having not less 
than two hinged or sliding glazed doors with provisions for locking. 
The bulletin board shall be mounted, where and as approved by the Con- 
tracting Officer, in a prominent place accessible to all employees. 
The bulletin board shall remain the property of the contractor and 
shall be removed by him upon completion of the contract work. The 
following information, which will be furnished by the Government to 
the contractor, shall be posted on the bulletin board and shall be 
maintained by the contractor in easily readable condition at all times 
for the duration of the contract. 

a. The Equnl Employment Opportunity poster and Standard Form 
38, "Notice to Labor Unions or Other Organizations of Workers" (when 
applicable) as required by General Provisions (Standard Form 23A) Clause 

21, "Nondiscrimination in Employment" . 

b. The schedule of minimum wage rates for the contract as 
required by Labor Standards Provisions (Standard Form 19A) Provision 1, 
"Davis-Bacon Act", with the minimum wage rate poster (Form SOL-155). 

SC-50 and SC-51. OMITTED. 

SC-52. DEVIATIONS FROM CONTRACT REQUIREMENTS. - Deviations from 
contract requirements will not be permitted, except under unusual 
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circumstances. Submissions of shop drawings and materials will be as- 
sumed to be in conformance with plans and specifications, unless they 
contain an expressed declaration of a deviation, the reasons for it, and 
request for waiver. 

SC-53. COMPACTOR 1 S OPTIONS. - The Technical Provisions by specific 
references permit the contractor to select optional materials, items, 
systems, or equipment. The use of options is subject to the following 
conditions : 

a. Once an option has been selected and approved, it shall 
be used for the entire contract. 

b. The contractor will be required to coordinate his selec- 
tion with the plans and specifications and to make all necessary 

adjustments without additional cost to the Government. 

SC-5Vana SC-55. OMITTED. 

SC-56. APPROVED AGGREGATE SOURCES. - a. Concrete aggregates 
meeting the quality requirements of these specifications can be pro- 
duced from the approved commercial sources listed below: 

Type Source 

Crushed gravel and processed sand North Wilbraham ■ Sand and Gravel Co., 

North Wilbraham, Mass. 

Crushed gravel and processed sand A. Girad and Sons, Inc., 

■ Ware, Mass. 

b. Concrete aggregates may be furnished from any of the 
above listed sources or at the option of the contractor may be fur- 
nished from any other source designated by the contractor and approved 
by the Contracting Officer, subject to the conditions hereinafter stated. 

c. After the award of the contract, the contractor shall 
designate in writing only one source or one combination of sources 
from which he proposes to furnish aggregates. If the contractor pro- 
poses to furnish aggregates from a source or from sources not listed 
above, he may designate only a single source or single combination of 
sources for aggregates. Samples for acceptance testing shall be pro- 
vided as required by Section 9 of the TECHNICAL PROVISIONS.: If a source 
for coarse and/or fine aggregate so designated by the contractor is not 
approved for use by the Contracting Officer, the contractor may not 
submit for approval other sources but shall furnish the coarse and/or 
fine aggregate, as the case may be, from an approved source listed 
above at no additional cost to the Government. 
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d. Approval of a source of concrete aggregate is not to be 
construed as approval of all material from that source. The right is 
reserved to reject materials from certain localized areas, zones, 
strata, or channels, when such materials are unsuitable for concrete 
aggregate as determined by the Contracting Officer. Materials pro- 
duced from an approved source shall meet all the requirements of 
Section 9 of the TECHNICAL PROVISIONS of these specifications. Ap- 
proval of any of the above-listed sources pertains to the quality of 
raw materials only and does not constitute or imply approval or warranty 
of the available processing equipment or methods. 

SC-57. WARNING SIGNS. - The contractor shall construct, erect, 
and maintain warning signs at various locations, where directed, along 
the perimeter of the contractors work areas. These signs will 
generally be located where existing roads pass, enter, and approach 
the work areas. The signs shall be k ft. by 2 ft. in size and shall 
be securely mounted on wood posts provided and installed by the con- 
tractor. The signs may be made of l/2-inch plywood, 3A-inch dressed 
stock, not less than 8 inches in width held together with 3/k-inch by 
2-inch battens on the rear, or from galvanized sheet metal (l6 gage) 
properly reinforced. After assembly, all surfaces of the sign shall 
be given not less than two coats of a white exterior type finish paint. 
If wood is used, the wood shall be primed prior to finish painting. 
Lettering shall be of proper size for the intended use and shall be 
done by a sign painter, using quick-drying paint. The following words 
shall appear on the sign: 

DANGER 
. BLASTING OPERATIONS 
TURN OFF ALL 2-WAY RADIOS 

Wood signs shall be fastened to wood posts with not less than three 2- 
inch galvanized wood screws. Metal signs shall be installed in similar 
manner. The warning signs shall be erected as soon as possible and 
within 30 calendar days after date of receipt of notice to proceed. 
No separate payment will be made for erecting all signs and maintaining 
and removal of the warning signs when the entire work is completed, and 
all costs in connection therewith will be considered a subsidiary obliga- 
tion of the contractor. 

SC-58. PLANT. - The contractor agrees to keep on the job sufficient 
plant to meet the requirements of the work. The plant shall be in 
satisfactory operating condition and capable of safely and efficiently 
performing the work as set forth in the specifications and the plant 
shall be subject to inspection by the Contracting Officer at all times, 

SC-59. PAYMENT. - Payment for the various items listed in the 
Unit Price Schedule shall constitute full compensation for furnishing 
all plant, labor, equipment, appliances, and materials and for performing 
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all operations required to complete the work in conformity with the draw- 
ings and specifications. All costs in connection with work not specif- 
ically mentioned shall he included in the lump-sum contract price for 
the item to which the work pertains. 

SC-60. COMMONWEALTH STANDARDS. - a. General . - (l) The Common- 
wealth of Massachusetts, Department of Public Works, Standard Specifica- 
tions for Highways and Bridges dated 195 3 together with the Amendments 
and Addenda thereto, dated November 19&3 (hereinafter referred to as the 
Massachusetts Standard Specifications) are incorporated into this con- 
tract by reference and shall be the Technical Provisions for the highway 
work except as otherwise specified in these specifications or indicated 
on the drawings. Amendments, addenda and revisions to the Massachusetts 
Standard Specifications issued by the Department of Public Works of the 
Commonwealth of Massachusetts on or before the date of the Invitation 
for Bids for this contract to referenced sections shall be considered as 
a part of the Massachusetts Standard Specifications. 

(2) As referenced on the contract drawings and in the 
specifications, the Commonwealth of Massachusetts, Department of 
Public Works Construction Standards, dated 1958 (hereinafter referred 
to as the Massachusetts Construction Standards) are incorporated into 
this contract as part of the plans. 

(3) All references on the drawings and specifications 
to the Standard Specifications and Construction Standards refer to the 
Massachusetts Standard Specifications and the Massachusetts Construction 
Standards, respectively. 

b. Definition of Terms . - The Definition of Terms specified 
in Article~l of the Massachusetts Standard Specifications are applicable 
except that the definitions for the following terms are changed as shown: 

"Commonwealth" - United States Government 

"Department" - Corps of Engineers, etc. 

"Engineer" - Contracting Officer, etc. 

"Party of the First Part" - United States Government 

"Proposal" - Bid 

c. Other . - Articles 2 through 3^, inclusive, of Division I 
of the Massachusetts Standard Specifications are inapplicable except as 
referenced in Division II. Where Division I conflicts with the require- 
ments of the U. S. Government under the Invitation and Bid Form, Part I, 

"GENERAL CONDITIONS" , PART II, "SPECIAL CONDITIONS' , and Standard Form 23, with 
Standard Form 23A with supplement thereto, or where Division II conflicts, the 
requirements of the U.S. .Government shall govern. Division III is inapplicable. 

SC-61. FACTORS AFFECTING THE PROSECUTION OF THE WORK - a. General.- 
(l) The dam crosses the existing Monson Reservoir which is a water supply 
reservoir; therefore, no work will be accomplished within the limits of 
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this reservoir, nor will the existing water supply system be interrupted 
or disturbed, until the new water supply system has been completed by 
others and when so directed in writing by the Contracting Officer. The 
construction of the new water supply system is scheduled to be completed 
on or about 1 November 1964. In performing any work adjacent to or in 
the above-mentioned Monson Reservoir, except as specified in Sections, 
CONTROL AND DIVERSION OF WATER and EXCAVATION, the contractor shall use 
precautions not to contaminate the water in the reservoir. 

(2) When the new water supply system has been completed, 
the contractor, in order to divert the brook through the outlet works 
and in order to construct the diversion cofferdams and perform work in 
the dam foundation and place fills in the dry, will contact the town 
officials to obtain persmission to lower the water in the Monson Reser- 
voir. 

(3) Wales Road shall be kept open at all times for traffic 
until the relocated Wales Road has been substantially completed. Electric 
and telephone lines along Wales Road will be removed and relocated by 
others . 

(k) The existing 12-inch water supply pipe shall not be 
disturbed until permission is granted in writing by the Contracting 
Officer. 

b. Dam and Appurt ena nt Structures . - Until the new water 
supply system by others, and the relocation of Wales Road have been 
substantially completed, the contractor will be permitted to reform 
only the following operations in the construction area for the dam and 

appurtenant structures: 

(1) Clearing, grubbing and stripping of the dam founda- 
tion, except as noted in Subparagraph 3C-6la. above. 

(2) Clearing and grubbing of Parts 1 and 2 of the Borrow 
Area. 

(3) E^avation of the foundation cut-off trench between 
Sta. l/25 and approx;'.y; rio Bis, 5/^0. Excavation of the foundation drain 
trench between Sta. 2/25 and approximately Sta. 6/00. 

(k) Construct the outlet works, except as noted in Sub- 
paragraph SC-6la. abov.3. 

(5) Excavation of Spillway Channel, except as noted in 
Subparagraph SC-6la. above. 

(6) Initiate the foundation grouting. 
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(7) Construction of access road to subgrade for base course. 

c. pike . - The dike shall be completed as soon as possible 
during the'first construction period. Munn and Sutcliffe Roads shall 
be kept open at all times for traffic. 

d. Barricades and Signs . - The contractor shall provide, 
erect and maintain all necessary barricades, suitable and sufficient 
red lights, bomb lights, reflectorized signs or signals, danger sig- 
nals and signs, provide a sufficient number of policemen, watchmen 
and take all necessary precautions for the protection of the work and 
safety of the public. All applicable requirements of Articles 51, 52, 
and 53 of the Massachusetts Standard Specifications shall apply. Com- 
mencement of construction shall be contingent upon the prior installation 
of -adequate signs, barricades, warning, etc., in the area concerned. 
Streets and highways closed to traffic shall be protected by effective _ 
barricades on which shall be placed acceptable reflectorized warning 
signs, lights and signals. The contractor shall provide and maintain, 
throughout the project., acceptable warning, direction and detour^signs 

at all closures, intersections and along the construction and devour 
routes directing the traffic around the closed portion or portions of 
the streets and highways so that the temporary detour route or £ out ^ 
shall be indicated clearly throughout its or their entire length. All 
barricades, obstructions, warnings and signs shall be either reflectorized 
or lighted at night. All lights shall be kept burning from sunset to. 
sunrise. All the aforesaid protective devices shall be in strict con- 
formity with the plans and shall be as directed by the Contracting Officer. 
When construction is suspended for any reason, the barricades, warning 
and detour signs shall be established on a semi -permanent basis and 
shall be reflectorized. Installation and arrangement shall be approved 
by the Contracting Officer, and shall be designed to provide safe driving 
conditions on a basis equal to that of the rest of the traveled way which 
is not under construction. The contractor shall not receive additional ■ 
compensation for the control of traffic, the furnishing, installation, 
maintenance and removal of lights, barricades, direction signs, earning 
and detour signs, reflectorization, etc., but the cost thereof shall be 
included in the unit prices bid for the items involved in the construction 
for the highway relocations and improvements. In the event that the con- 
tractor neglects to satisfactorily install and maintain barricades, warn- 
ing and detour signs, the Contracting Officer may proceed to have such 
installations made, and the cost thereof shall be deducted from the. 
monies due or to become due the contractor. 

e. Existing Utilities . - (l) Existing utility and drainage 
lines that are shown on the drawings or the locations of which are made 
known to the contractor prior to excavation and that are to be retained,, 
as well as utility and drainge lines and culverts constructed during 
excavation operations, shall be protected from damage during excavation 
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and backfilling, and if damaged, shall "be satisfactorily repaired by the 
contractor at no additional cost to the Government. In the event that 
the contractor damages any existing utility lines that are not shown on 
the drawings or the locations of which are not known to the contractor, 
report thereof shall be made immediately to the Contracting Officer. 
If the Contracting Officer determines that repairs shall be made by the 
contractor, such repairs will be ordered under the clause of the General 
Provisions on the contract entitled CHANGED CONDITIONS. When utility 
lines that are to be removed are encountered within the area of opera- 
tions, the contractor shall notify the Contracting Officer in ample 
time for the necessary measures to be taken to prevent interruption of 
the service. 

(2) The contractor shall ascertain the exact location 
and elevations of the Tennessee Gas Company lines by hand excavated 
pits or other means prior to construction operations in the areas where 
these lines cross the new work. Proper precautions shall be taken to 
protect these lines at all times. 

£.* Exist ing T rees. - To the extent possible, the contractor 
shall save and protect all existing trees and shrubs on existing lawns, 
except those noted to be removed. 

£. The contractor shall maintain and repair at his own expense 
those portions of existing paved and unpaved roads, bridges, and grassed 
areas which he, by necessity, damages or uses as access to the con- 
struction areas and for handling of materials during construction opera- 
tions. The contractor shall also provide all necessary traffic control. 
At the contract completion, these roads, bridges and grassed areas shall 
be repaired and restored to match existing condition prior to use by the 
contractor. 

SC-62. DEFINITION OF "SITE OF THE WORK?' FOR PURPOSES OF THE PROVI- 
SIONS OF THE DAVIS-BACON ACT, kO U.S.C. 276a. - The Comptroller General 
of the United States., in Decision B-1^8076 dated 26 July 1963, issued 

an opinion which cottf. '\iots with the long established ruling of the 
Solicitor of Labor d;- fining the " Rite of the work." 

Pending re^olu'^o" of this difference, the Department of De- 
fense position is to follow the ruling of the Solicitor of Labor that 
the "site of the work" refers to the site of the contract work and 
includes not only the limited physical area where the structure or im- 
provement is erected or built but also certain other operations set up 
exclusively to furnish materials for the construction project. Accordingly, 
wages paid in connection with such operations shall be not less than the 
minimum wage rates, with appropriate adjustment for overtime hours, es- 
tablished by the Secretary of Labor and included in the contract. The 
contractor must maintain complete payroll records for all employees 
working at these temporary facilities and must submit to the Contracting 
Officer weekly payrolls for said employees. 

SC-28 



The tests to be used in determining whether such a facility is 
within the coverage of the Act are "basically: 

(l) whether the facility is temporary and established 
virtually exclusively to meet the needs of the contract, or a series of 
contracts on an integrated project, rather than to serve the public 
generally; (2) whether the facility is located in the general area of 
the construction; and (3) whether the facility is integrated with the 
construction needs. 

Any failure of the contractor to comply with the above may, 
pursuant to Clauses 6 and 7 of the Labor Standards Provisions (Standard 
Form 19-A), result in the Government terminating the contract or with- 
holding from the contract amount funds necessary to assure proper wage 
payment. 

SC-63. NON-DISCRIMINATION CLAUSE -- COMPLIANCE HEPORTS. - a. In 
general, prime contractors holding construction contracts for $100,000.00 
or more and subcontractors holding subcontracts for $50,000.00 or more 
must file compliance reports on Standard Forms kO, 40-A, and/or kl in 
accordance with the instructions set forth on the reverse side of the 
form. Exemptions are also indicated on the form. 

b. Prior to award of any subcontract regardless of amount 
the contractor will furnish to the Contracting Officer a representa- 
tion, similar to that furnished by the contractor at the time of 
bidding, signed by the proposed subcontractor indicating submission 
of required compliance reports. 

c. In addition to the furnishing of the subcontractor's 
representation concerning submission of required compliance reports, 
the contractor shall, prior to award of any subcontract, furnish the 
Contracting Officer with the following information: 

(1) Name and address of the subcontractor. 

(2) Nature of proposed subcontract work. 

(3) Whether the subcontract value is more than $10,000.00 
but less than $50,000.00, or more than $50,000.00. 

d. "Subcontract" for the purposes of the non-discrimination 
clause means any agreement made or purchase order executed by a prime 
contractor or a subcontractor where a material part of the supplies or 
services covered by such agreement or purchase order is being obtained 
for use in the performance of a contract,, except that in the case of 
construction work at the site of construction the term subcontract 
shall apply regardless of tier. 
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SECTION 1 

PREPARATION OF SITE 

(Item 1) 

1-01. SCOPE. - Work covered by this section of the specifications 
consists in furnishing all plant, labor, equipment, and appliances and 
in performing all operations in connection with the clearing and gubbbing, 
and structure removal at various sites of the work, including the dam, 
dike, and the highway relocations and improvements, except the borrow 
area, complete, in strict accordance with this section of the specifica- 
tions and the applicable drawings, and subject to the terms and conditions 
of the contract. 

1-02. REMOVAL OF EXISTING STRUCTURES. - a. General , - Within the 
limits of clearing and except as specifically covered under other sections, 
the contractor shall remove all structures, wood and wire fences, above- 
ground stone walls and rock piles, and existing underground piping, cul- 
verts, utilities, and appurtenant structures. Beyond the limits of clear- 
ing, the contractor shall remove the structures over the two indicated 
water supply wells to be abandoned, shall seal and plug the open pipe ends 
with concrete, shall fill the wells, and shall remove portions of the 
existing cast iron water line to the limits hereinafter specified. The 
contractor shall, as hereinafter specified, fill all cellars, basements, 
cisterns, wells, etc., and shall backfill all excavations due to the re- 
moval of underground pipes, utilities, and structures. 

(1) The term "structures" shall include buildings, or 
portions thereof, walls, septic tanks, leaching cesspools, cellars, wells, 
etc. Structures shall be removed or filled to ground surfaces, as ap- 
plicable, except that in areas to be graded or topsoiled and seeded, con- 
crete and masonry shall be removed to at least 12 inches below finished 
grade. 

(2) All existing septic tanks, leaching cesspools, under- 
ground storage tanks, etc., within the limits of clearing shall be removed 
and resulting holes filled, as specified below. The contractor shall in- 
vestigate and determine if any such items are required to be removed. 

(3) All fills and backfills as required due to removal of 
existing structures occurring within limits of foundation fill areas shall 
consist of material similar to adjacent embankment fill material, and all 
costs in connection with excavation, filling and backfilling will be paid 
for in accordance with the applicable earthwork sections of the Technical 
Provisions. 
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(h) All fills and backfills as required due to removal 
of existing structures and occurring outside the limits of foundation 
fill areas shall be accomplished using suitable approved material in- 
cluding broken concrete and masonry, well compacted so that little 
settlement will result-, and top earth fill so graded so that final 
finished gra&es will be continuous with adjacent contours of the general 
terrain. 

b. Removal of C.I. Water Pipe . - The contractor shall be re- 
quired to remove the existing 12-inch cast iron water main beneath the 
dam embankment and to a distance of approximately 10 feet beyond the toes 
of the dam. Since the exact location and depth of the pipe is not definite, 
the contractor shall not commence any removal operations until he has ex- 
cavated the foundation cut-off and drainage trenches and has clearly loca- 
ted the pipe and determined its line and grade. Excavation for pipe re- 
moval shall not begin until excavation for the dam embankment foundation 
in the above area has been completed. Within other areas, the pipe need 
not be removed; however, all open ends shall be securely sealed and 
plugged with concrete to a minimum depth of 12 inches or with approved 
type plugs. 

l m Disposal . - The structures, and other items removed shall 
become the property of the contractor. Combustible material shall be 
disposed of as specified in Paragraph l-03d. " Disposal ". Hon- combustible 
materials not suitable or permitted for use as fill shall be wasted in 
off-site contractors disposal areas. 

1-03. CLEARING AND GRUBBING. - a. General . - Clearing shall consist 
of the satisfactory felling and removal of all trees and vegetation (ex- 
cept gi-ass) together with down timber, snags, brush and rubbish and other 
objectionable material and vegetation other than grass and leaves from 
the areas specified, and occurring within the limits of the areas to be 
cleared. Grubbing shall consist of the below ground removal and disposal 
of all stumps, natural growth, and buried logs, from areas specified. 

£" Cleari ng. - The areas to be cleared shall include all 
existing uncleared arsas at the site of all new permanent works, excavated, 
filled and graded areas, and spoil areas, together with a 10-foot strip 
measured horizontally beyond and contiguous thereto for the foundation 
areas for dam, dike, and access road to dam embankment, a 10-foot strip 
for dam, dike, spillway, and access road, measured horizontally beyond 
and contiguous thereto for all cut sections for dam, dike and access 
road, and as required for the log boom, and as otherwise required and to 
the limits as shown on the drawings. Where grubbing is not specified, 
stumps shall be left not more than 6 inches higher than the existing 
ground, except as specified in Section 3 relative to clearing in spoil 
areas. In areas of road relocations and in pavements, do not clear be- 
yond top of cuts or toe of fills. 
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c. Grubbing. - The areas to be grubbed include the foundation 
areas for the dam and dike embankments, the foundation areas for the high- 
way embankment s, as hereinafter specified, and the areas for all cuts. The 
areas of fill for the highway work shall be grubbed when the areas of fill 
measured from subgrade is 3 feet or less. Also included in areas to be 
grubbed are the areas of a strip 10 feet wide to be measured horizontally 
and contiguous to the described areas of the dam, dike and access road, to 
be 1 grubbed, and areas of a strip 10 feet wide to be measured horizontally 
and contiguous to the limits of all cut sections of the dam, dike, spillway, 
and/access road. In grubbing out stumps, all tap and lateral roots or 
other growth over 1-1/2 inches in diameter shall be removed to. a depth of 
1-1/2 feet below the stripping line in areas to be stripped and to a depth 
of 1 foot below the ground surface in grubbing areas not to be stripped., 
In stripping areas within previously wooded areas, as determined by the 
Contracting Officer, roots with a diameter greater than l/2-inch shall be 
removed for a depth of 8 inches by the use of an approved root raker or 
scarifier after the stripping operations are completed. The rooting or 
scarifying operations shall be repeated as often as considered necessary 
by the Contracting Officer to insure satisfactory removal of roots. After 
each operation, exposed roots on the surface shall be removed prior to the 
succeeding operation. 

Q.r Disposal * - All materials removed during the clearing and 
grubbing operations shall be disposed of by burning or removal to approved 
disposal areas outside of the reservoir area, unless otherwise authorized., 
except that merchantable timber shall become the property of the contractor 
and shall be removed from the site of the work. Ho material shall be thrown 
into or left 'along the banks of the river. The disposal of material shall 
closely follow the removal thereof so that in case of high water a minimum 
of debris and brush will be washed downstream. At no time shall such mate- 
rial be placed on land outside the work areas. The contractor shall be re- 
sponsible for compliance with all Federal and State Laws and regulations 
relative to the building of fires. Disposal by burning shall be under con- 
stant attendance until fires have burned out or have been extinguished. 
Whenever elm trees are cut, all portions of the trees which are neither 
burled as directed or burned shall be thoroughly sprayed with a two percent 
emulsion of DDT. 

1-0^. LOWERING WATER SERVICE. - The service line to be lowered is 
indicated on the plans. The contractor's obligations shall consist of 
excavating and exposing the existing service line. Excavation in the 
vicinity of the pipe, including the undercut area provided for lowering 
the line to the depth specified, shall be done by hand shovel. The actual 
lowering of the service line shall be accomplished by the town of Monson 
Water Department which will supply all the pipe fittings and any additional 
material necessary to lower the line. The backfilling and compaction of 
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the trench shall be done by the contractor as specified in Section 11, 
EXCAVATION, TRENCHING AND BACKFILLING FOR PIPE CULVERTS AND DRAINS, for 
the excavation and backfilling for culverts and drains other than the 
three large culverts, 

1-05. PLUGGING THE EXISTING WATER MAIN. - The plugging of the existr- 
ing water main near Wales Road which will remain in operation along with 
excavation, compaction, and backfilling therefor shall be done by and at 
the expense of the town of Monson Water Deaprtment. The contractor shall 
coordinate all work on the existing mains with the town's water department. 

1-06. REMOVAL OF DEBRIS FROM EXISTING CULVERTS. - The existing 
kQ" x k6" C.M.P, culvert leading to the new 5V culvert and the existing 
culvert in the vicinity of the East Hill Road turn-around shall be cleaned 
of all debris. The entrance and discharge areas shall be cleaned up and 
shaped to provide an efficient flow condition. See Paragraph 12-06. 

1-07. PAYMENT. - a. Except as noted below, payment for all work in 
connection with the preparation of the various sites of the work as speci- 
fied above will be made at the contract lump sum price for Item 1, "Prepara- 
tion of Site", The lump sum price for this item shall reflect the salvage 
value of the merchantable timber and structures to be removed. 

b. Payment for filling holes due to removal of stumps and for 
filling and backfilling due to removal of existing structures occurring 
within limits of embankment foundation areas will be paid f^r at the ap- 
plicable contract unit priced for the materials used. Pay^::v:- for the 
exeavritiion required due to removal of the existing cast iron water line 
occurring within the limits of embankment foundation area of dam will be 
paid for at the contract unit price for Item 3, "Unclassified Excavation - 
General." 
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SEC£$at 2 

COHTHOL AND DIVKRSION OF WATER 
(Item 2) 
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SECTION 2 

CONTROL ASTD DIVERSION OF WATER 
(Item 2) 



2-01 SCOPE. - a. The work covered by this secticn of the specifica- 
tions consists in furnishing all plant, labor and f^^^'f^^T' 
ing all operations in connection with diverting and controlling th c ™ 
Brook in connection with the construction of the dam and the 5^ T^'J^^f 
and 17-foot culverts, dewatering the construction areas wi thin the limtsof 
Slilable percent 'works and structures, so that *^*« ^^.SlSca. 
constructed in the dry, all in accordance with this se etion of the sP^ca 
tions. The work under this section shall also include fj.*^^/^££f 
and drainage for lowering the ground water table so that the work as specif iea 
above and in other sections can be constructed in the dry. 

b. All other requirements relative to control and diversion 
of water aFe specified and included under the applicable excavation 
sections of the Technical Provisions. 

2-02. DAM.. - a. Diversion . - (l) The contractor shall Initiate 
and complete the outlet works including the conduit prior to any diver 
sion. Paragraph SC-6l covers restrictions as to ^ *^«*£* ™f ® n 
and other items of work can be performed, and these restrictions are in 
addition to those hereinafter stated. 

(2) When the relocation of Wales Road is substantially 
completed and when traffic over existing Wales Road te^eaJiBGon- 
tinued and when the existing utility lines on Wales Ro ad hav f*** 
removed by others, and when the new water supply system has been com 
pleted, and when .so notified in writing by the Contracting Off icer, 
the contractor shall complete the outlet works and divert the brook 
through the outlet works by constructing upstream and downstream 
cofferdams . 

b. listing Monson Reservoir . - The contractor s ^"f 
his own arrangements with local authorities relative to J^°8J*^ 
existing reservoir during his construction of the ^ a ^ d b f^ed 
All cofferdams built within the existing reservoir shall be removea 
when no longer required to return reservoir to its original capacity. 

c. Cofferdams . - The contractor may select any plan for 

diversion which will permit excavation for the dam embankment, trencnes 
in dam embankment, foundation, grouting, and construction of the struc- 
tures including the embankment in the dry. In order to P^ ce ™ J** 
embankment materials in the dry, temporary upstream and downstream 
cofferdams shall be required. These cofferdams shall be located out- 
side the limits of the permanent structure. The contractor shall select 
the location, type of construction and height of these cofferdams. Any 
damage to new and permanent work resulting from flooding due to over- 
topping or other failure of cofferdams' shall be repaired by the contractor 
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and at no additional cost to the Government. If considered satisfactory 
by the contractor, excess materials from required excavations and mate- 
rials designated as spoil may be used in construction of cofferdams. All 
materials placed in the cofferdams shall be removed prior to completion 
of the -work and placed in spoil areas. 

2-03. THREE LARGE CULVERTS. - All streams which may interfere with 
the proper construction of the 5^-inch, 15-foot and 17-foot culverts and 
appurtenant items shall be controlled and/or diverted as required in 
order to perform the work specified in other sections. Ho excavation 
or diversion will be permitted close enough to a culvert excavation to 
interfere with the specified width of pipe bedding and culvert backfill. 

2-0^. PAYMEHT. - a. The contract lump sum price for Item 2, 
"Control and Diversion of Water" shall include payment for control , di- 
version and care of the brook during construction; the construction, 
maintenance and removal of cofferdams, including the rebuilding of 
cofferdams in case of destruction by flood. 

b. The contract price under Subparagraph 2-03a- above shall 
also include the costs for all pumping, drairage and dewatering necessary 
to obtain and maintain in a dry condition all excavation and work areas, 
and, in connection with the dam and culverts shall also include the main- 
tenance of unobstructed flow prior to diversion, and through diversion 
channels during the remaining period of the contract. The lump sum price 
for Item No. 2 shall also include all costs in connection with the 
requirements for lowering the water table and dewatering du_\"..-^ the 
construction of the dam foundation cut-off and drainage trenches and 
other trenches. 

c. Estimates for partial payments for this work for the dam 
will be as follows: Ten percent of the contract price when all work 
in connection with control and diversion of water for the three large 
culverts is completed; forty percent of the contract price when the 
brook has been diverted and all cofferdams for the dam construction 
have been constructed as specified; forty percent of the contract price 
when the entire working area for the dam has been unwatered and the em- 
bankment completed to elevation 760.O; and ten percent of the contract 
price and when all cofferdams have been disposed of as specified. 
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SECTION 3 

E/TCATO/IOH 
(items 3 j 4, 5 and 7) 

(index) 



Paragraph No . Paragraph Title Page No. 

3-01 Scope 3-1 
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a. Utilization of Materials 3-1 

b. Disposal of Excess and Unsuitable Materials 3-2 

c. Stockpiling 3-2 

d. Shoring and Sheeting 3-2 

e. Temporary Drains, Pumping and Unwatering 3-3 

f . Stones in Excavations 3-3 

g. Salvage of Stripping Material for Topsoil 3-3 

3-03 Classification 3-3 

a. Unclassified Excavation 3-3 

b. Rock Excavation 3-3 

c. Stripping 3-4 

3-0^ Unclassified Excavation, General 3-4 

a. General 3-4 

b. Stripping 3-4 

c. Grading 3-5 

d. Trenches in Dam Embankment Foundation 3-5 
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a. General 3-5 

b. Machine Cleaned 3-6 

c. Hand Cleaned 3-6 

3-06 Unclassified Excavation, Borrow 3-6 

a. General 3-6 
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e. Placing Stripping Materials 3-7 
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SECTION 3 

EXCAVATION 
(Items 3/^, 5 and 7) 

3-01. SCOPE. - a. The work covered "by this section of the speci- 
fications consists of~furnishing all plant, labor,equipment, and appliances, 
and of performing all operations in connection with all excavations (in- 
cluding excavation for the removal of the existing 12-inch cast iron water 
main in the foundation area of the dam embankment) and cleaning of 'bedrock 
surfaces, except as noted "below, in strict accordance with this section of 
the specifications and the applicable drawings, and subject to the terms 
and conditions of the contract. This section of the specifications does 
not cover excavations for (l) bubble gage shelter (2) the removal of 
temporary cofferdams (3) drains and culverts except for the 5V, 15' and 
17 * culverts, and (k) miscellaneous excavations which are covered under 
other . sections of the specifications . 

b.. The term "required excavation" as used in this section is 
defined as any or all excavations covered in this section other than those 
in the borrow area. 

3-02. GENERAL PROVISIONS. - a. Utilization of Materials . - All 
excavated materials shall be satisfactorily disposed of as directed. With 
the exception of unsuitable materials, stripping materials not utilized 
for production of topsoil, and materials designated herein as spoil, all 
other excavated material shall be used to the extent possible in the per- 
manent works. Earth material from the required excavations for the construc- 
tion of the foundation drain between approximately Sta. 5+00 and Sta. 6+00, 
for the foundation cut-off between approximately Sta. 5+50 and Sta. 8+00, 
for the removal of the existing 12 inch cast iron water main in the founda- 
tion area of the dam embankment, and for the spillway channel between 
approximately Sta. 1^+00 and Sta. 15+00 are designated as spoil. Only 
materials unsuitable for use in the construction of embankments, including 
highway embankments, excess materials, and materials designated as spoil 
may be used in the construction of cofferdams. The Contracting Officer shall 
be the sole judge as to the suitability of all materials. Materials shall 
not be spoiled unless specifically authorized or stated herein. ^Materials 
from required excavations and the borrow area shall be utilized in the 
permanent work as specified in other sections of these specifications. 
She contractor shall conduct the work in a manner to utilize all suitable 
materials from the required excavations in the permanent work with the 
exceptions described above. To insure the greatest possible use of 
materials from required excavations without stockpiling, all required^ 
excavations for the project (except stripping and those excavations listed 
above from which the earth materials are designated as spoil) shall be 
deferred until such time as the materials from these excavations can be 
used for the construction of embankments and other fills unless the 
contractor elects to stockpile these materials at his own expense. 
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b. Disposal of Excess and Unsuitable Materials . - Excess and 
unsuitable material from required and borrow excavations shall be spoiled 
only when specifically authorized. All materials which are authorized to 
be spoiled shall be disposed of in the spoil areas shown on the drawings 
and in excavated portions of the borrow areas designated by the Con- 
tracting Officer as spoil areas. Prior to placement of materials, the 
foundation areas of all spoil areas shall be cleared of all standing 
timber leaving no stumps higher than 3 feet above the adjacent ground 
surface and the material thus obtained shall be disposed of as specified 
in Section 1, PREPARATION OF SITE for materials obtained from other 
clearing operations. Spoil materials shall be placed to the lines and 
grades shown on the drawings or as directed. All spoil areas shall be 
graded to the final limits shown on the drawings or as directed so as to 
provide sightly and smooth surfaces sloped for suitable drainage. All 
spoil areas unless otherwise shown on the drawings shall be seeded and 
mulched as specified in Section IT, TOPSOILING, SEEDING, AMD MULCHING. 

£• Stockpiling . - The contractor shall stockpile stripping 
materials required for the production of topsoil and materials from required 
rock excavations for processing for rock slope protection materials as 
required for the execution of the work. In addition, the contractor may 
stockpile other materials for his own convenience subject to prior approval. 
All materials to be stockpiled shall be placed in approved stockpile areas 
which have been cleared, grubbed and graded. Stockpiles of impervious fill 
and random fill materials shall be located in approved well drained areas 
and the surfaces of the stockpiles at all times shall be graded for drain- 
age and rolled so as to be smooth and relatively watertight. Stockpiles 
of materials from required rock excavations shall be maintained free of 
earth and shall be constructed in layers in such a manner as to prevent 
segregation. No rock slope protection material shall be stockpiled after 
grizzl^ing. No separate payment will be made for the placement of 
materials in stockpiles or their excavation therefrom, for the grading of 
stockpile areas before placement and after removal of the materials. 
Payment for all work in connection with stockpiling materials under this 
contract shall be included in the contract unit price per cubic yard for 
the excavation of the materials from their original sources. Stockpiled 
materials in excess of the quantity used in the permanent work shall be 
removed and placed in designated spoil areas unless the stockpile area is 
approved as a spoil area. 

d. Shoring and Sheeting . - The contractor shall be responsible 
for the unfinished work, and for the safety of workmen from danger of 
caving and slides unless otherwise specified. Shoring and sheeting may 
be used at the option of the contractor, except that if considered necessary 
and the contractor does not use them, their use will be ordered at no 
additional cost to the Government. Shoring and sheeting shall not be used 
for excavations which are to be filled or backfilled with compacted 
materials unless specifically authorized. Shoring and sheeting shall be 
erected in a safe and workmanlike manner, in accordance with the require- 
ments of the Corps of Engineers Manual, "General Safety .Requirements", 
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and shall be placed in such a way as to afford an ample clearance for 
ready inspection of permanent work. Shoring and sheeting shall "be removed 
upon completion of the permanent work as soon as the construction does not 
require its use. Where shoring and sheeting are used in lieu of excavations 
to full dimensions of the pay lines, measurement will he taken to the payment 
lines as shown on the drawings. 

£• Temporary Dr a ins, Pump i ng and Unwaterin g. - The contractor 
shall maintain the sites of work and adjacent grounds in a well -drained 
condition. Temporary drains, cofferdams, and ditches required shall he 
constructed by the contractor at no additional expense to the Government. 
The contractor shall provide all necessary equipment and material, and 
shall unwater and maintain in a dry condition the foundation areas for the 
various features of work to the extent required by the provisions in this 
and other sections of the specifications for excavation, preparation of 
foundation, grouting, placement of fill and backfill and for the construc- 
tion of drains, culverts, and concrete structures for the dam, dike, and 
roads. All cofferdams shall be removed to the satisfaction of the 
Contracting Officer. Payment for pumping, unwatering, and lowering the 
ground water table for various features shall be included in applicable 
payments for excavations of materials, except as provided in Section 2, 
CONTROL AND DIVERSION OF WATER of these specifications. 

f . Stones in Excavations . - Boulders and stones will be 
encountered during unclassified excavation. Boulders and stone encountered 
in required excavations shall be disposed of as directed. Stones and 
boulders shall be removed from random and impervious fill materials prior 
to compaction and shall be utilized in rock slope protection layers as 
specified in Section 5, EMBANKMENTS, DAM AND DIKE and Section 6 ROCK SLOPE 
PROTECTION, GRAVEL BEDDING, AND ROAD GRAVEL, of these specifications. 
Stones and boulders removed from material during borrow excavation shall 
be disposed of within the excavated portions of the borrow area in an 
approved manner to form sightly piles. 

&* Salvage of Stripping Material for Top soi l. - - : To the extent 
required^ portions of stripping material shall be processed for topsoil 
in accordance with Section IT, TOPSOILING, SEEDING, AND MULCHING, of 
these specifications. 

3-03. CLASSIFICATION. - Except as otherwise prescribed, excavations 
will be classified as follows: 

a. Unclassified Excavation . - Unclassified excavation shall 
comprise the satisfactory removal of all materials including those removed 
with the aid of drilling and blasting, except the materials removed as 
rock excavation and defined in Subparagraph b below. 

*>• Rock Excavation . - Rock excavation shall consist of the 
satisfactory removal of the following; 
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(1) Boulders or rock "blocks detached from bedrock 
measuring 2 cubic yards or more in volume. 

(2) Bedrock which, as determined by the Contracting Officer, 
can be removed only "by systematic and continuous drilling and blasting. 
Where material is encountered for which the contractor claims classification 
as rock excavation for its removal, the material shall he uncovered and 
exposed and the Contracting Officer notified before proceeding with its 
excavation. The contractor shall not proceed with the excavation of 

such material until it has been cross -sectioned and classified by the 
Contracting Officer. Failure on the part of the contractor to uncover 
and expose such material, to notify the Contracting Officer, and allow 
time for cross- sectioning the undisturbed surface of such material will 
forfeit the contractors right of claim to any classification other than 
that allowed by the Contracting Officer for the areas of work in which 
such materials occur. 

c * Stripping . - Stripping shall consist of the removal of 
surficial materials judged by the Contracting Officer to be unsatisfactory 
for use as foundation materials or for the use in the construction of 
fills which materials shall include sod, topsoil, stones, buried drains, 
existing foundations, swamp deposits, organic materials, artifice! 
fills, road pavements, base courses for pavements, all loose rock and boulders 
on the surface, and other materials judged by the Contracting Officer as 
objectionable. Stripping shall be unclassified excavation except for the 
removal of boulders or detached rock blocks measuring 2 cubic yards or more 
in volume which will be rock excavation. 

3-04. UNCLASSIFIED EXCAVATION, GENERAL. - a. General . - Unclassified 
excavation, general, shall consist of the satisfactory removal, hauling to 
project features, hauling to and placement in spoil areas and hauling to, 
placement in and rehandling from stockpiles of material removed by unclassi- 
fied excavation from within the lines, grades, and slopes of all project 
work as shown on the drawings or as modified in the field by the Contract- 
ing Officer, except materials excavated from the borrow areas or as other- 
wise specified in Section 1, PREPAKATION OF SITE. All excess and unsuit- 
able materials removed by unclassified excavation, general, shall be dis- 
posed of in the spoil areas as specified in Paragraph 3-02, The sequence 
of operations, to insure the maximum utilization of materials from required 
excavations, shall be as specified in Paragraph 3-02 above. 

£• Stripping . - Stripping shall be performed within the areas 
shown on the drawings and shall be limited in depth so as to remove only 
those surficial materials considered to be unsatisfactory for embankment 
fill material or unsuitable as a foundation material. Stripping opera- 
tions shall be performed in such a manner as to salvage materials accept- 
able for processing for topsoil to the extent required as specified in 
Section I?, T0PSOILING, SEEDING AMD MULCHING, Only natural surface 
soil containing humus material shall be stockpiled. The Contracting 
Officer shall guide and control the extent and final depth of stripping 
and may direct the contractor to strip to limits and depths different 
from those shown on the drawings at no change in the contract unit prices. 

3-* 



£. Grading . - Roads, highways, turnarounds, parking areas and 
other required areas shall "be graded in accordance with the sections indi- 
cated on the drawings. Shoulders > ditches, side slopes, subgrades,and 
other designated areas shall he trimmed and dressed in a neat and workman- 
like manner to the lines and grades shown on the drawings or staked in 
the field. 

d. Trenches in Dam Embankment Foundation , - (l) Trenches ex- 
cavated in the dam embankment foundation area for the construction of 
the foundation drain and foundation cut-off shall he excavated to the 
bottom widths, depths, and limits shown on the drawings except as other- 
wise specified herein. In reaches of trench where excavation to bedrock 
is indicated on the drawings and where bedrock is encountered at a grade 
below that indicated, the contractor shall widen the excavation to the 
full bottom width shown on the drawings by adjusting the downstream 
limits of the trench. Excavation of the trench for the foundation cut-off 
shall be performed in a manner that will permit the placement and compaction 
of impervious fill material in reaches of at least 200 feet in length. 

(2) The trench excavated in the foundation area of the 
dam embankment for the removal of the existing 12-inch cast iron water 
main shall be excavated to the depth of the invert of the pipe and to the 
bottom width and limits indicated on the drawings. Prior to excavation 
of the full length of the trench the contractor shall confirm the 
location of the pipe as shown on the drawings bj* means of test pits un- 
less the pipe has been previously encountered in the excavations for 

the foundation cut-off and drainage trenches. Excavation of the trench 
shall be performed in a manner that will permit the placement of compacted 
fill material in reaches of at least 200 feet in length. 

(3) The contractor shall be responsible for providing 
adequate means and provisions for completely dewatering the trench 
excavations for the entire reaches in which foundation preparation, grouting, 
and placement of compacted fill or backfill is being accomplished. The 
contractor shall also be responsible for producing and maintaining stable 
side slopes excavated to the lines shown on the drawings or specified 
herein. 

3-05. CLEANING OF BEDROCK SURFACES. - a. General . - The preparation 
of rock surfaces against which concrete is to be placed is specified in 
Section 9, CONCRETE, Bedrock surfaces in excavations for the dam conduit 
against which gravel fill or backfill is to be placed shall be cleaned 
of all dirt and loose displaced rock immediately prior to the placement 
of the gravel fill or backfill. The excavation at, and cleaning of, other 
designated bedrock surfaces shall be in accordance with the provisions in 
the following subparagraphs. Areas other than those designated on the 
drawings shall be cleaned as directed- All excavation required for the 
cleaning and preparation of the surfaces shall be paid for at the applicable 
contract ^unit prices for Item 3, "Unclassified Excavation - General", and 
Item 5, "Rock Excavation". In addition, payment for cleaning shall be made 
as stated elsewhere in this section. 
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t>. Machine Cleaned . - Areas of natural rock surfaces within 
limits of the foundation of the dam embankment as designated on the drawings 
shall be machine cleaned. Machine cleaning shall consist of the removal 
of all earth and loose rock and rock fragments from the entire -bedrock 
surface including areas of depression, large crevices, and large open 
joints. 'The material need not he removed in areas where the horizontal 
width of the openings are less than 16 inches. The degree of cleaning 
shall at least be equivalent to that obtainable with a toothless one- 
quarter yard backhoe dipper after the material has been loosened by 
prior operations. Ho rock excavation will be required to remove overhangs. 

£• Hand Gleaned . - All areas of rock surfaces thus indicated 
on the drawings shall be "hand cleaned". Those portions of the areas 
where the concrete of the structures will be in contact with the rock 
shall not be "hand cleaned", but shall be prepared in accordance with 
provisions of Section 9, CONCRETE. Hand cleaning of natural bedrock 
surfaces and rock surfaces produced by rock excavations shall consist 
of the removal of all earth, disintegrated bedrock, semi-detached or 
detached rock blocks and rock fragments from the entire bedrock surfaces 
including areas of depressions, crevices and joints. The bedrock surface 
shall be cleaned by washing or sweeping. In addition, all cracks, 
joints and crevices in the bedrock surfaces shall be thoroughly cleaned 
by use of jets of air or water or a combination thereof to the satis- 
faction of the Contracting Officer immediately prior to the filling of 
these openings with mortar in areas to be covered with impervious or 
random fill or impervious backfill as specified in Section 5, EMBANKMENTS - 
DAM AND DIKE. Hand-cleaning shall be accomplished after the special rock 
excavation at the surface as specified in Paragraph 3-07 kh,e been done-. 

3-06. UNCLASSIFIED EXCAVATION, BORROW. - a. General . - Unclassified 
excavation, borrow, shall consist of the satisfactory removal, having 
to the project features, hauling to and placement in stockpiles and 
spoil areas of materials excavated from the borrow area and removed by 
unclassified excavation as defined in Paragraph 3-03 of these specifications. 
Materials shall be excavated from the designated borrow area to the extent 
required to obtain sui table impervious and random fill materials. The 
Contracting Officer shall guide and control the stripping, removal of 
unsatisfactory surface materials, depths of excavation and the selection 
of material in the borrow areas to obtain material meeting the specified 
requirements. Boulders and oversize stones removed during excavation shall 
be disposed of as specified in Subparagraph 3-02f. Unless specifically 
authorized by the Contracting Officer or shown on the drawings, excavations 
shall not extend below Elev. 771 or the bedrock surface, whichever is higher. 

h. Clearing and Stripping . - Part 1 and Part 2 of the borrow 
area shall be cleared to within 25 feet beyond the limits of excavation 
except as otherwise directed. Part 3 of the borrow area shall be 
cleared when and if the Contracting Officer determines that the use of 
Part 3 is necessary. All clearing operations shall be as specified in 
Section 1, PREPARATION OF SITE for clearing operation at other locations. 
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The borrow areas shall be stripped only within the area of the limits of 
actual excavation. Stripping shall be extended only to the depth required 
%o remove sod, forest debris, humus material containing numerous small 
roots, all as directed. The depth of stripping shall not be extended in 
order to remove occasional or large roots which can be removed during 
placement of the fill materials. All stripping material containing 
humus and organic material shall be salvaged and stockpiled for use in 
the borrow areas as specified in subparagraph e below. 

c Drainage . - Prior to the start of borrow excavations, the 
contractor~shall construct ditches and embankments along the limits of 
excavations to prevent surface water from entering into the area of 
excavation. Additional drainage facilities shall be constructed in the 
excavation areas to channel subsurface and rain water from areas of 
excavation operations. All operations in connection with drainage, 
including the filling of temporary ditches, shall be subject to the 
approval of the Contracting Officer, and, if not considered adequate by 
the Contracting Officer, additional facilities shall be provided. Permanent 
interceptor ditches shall be constructed along the top of slopes and else- 
where at locations directed by the Contracting Officer. The depths, excava- 
tion slopes and exact locations of the permanent ditches shall be as directed 
in the field. Materials from these ditches shall be spoiled between the 
ditch and the excavation areas unless otherwise directed.. 

d. Grading . - The contractor shall grade all excavated portions 
of the borrow area so as to maintain these portions free of water 
during and after excavation. Where bedrock is not exposed during 
borrow excavations, the excavations will be performed in such a manner 

as to leave earth side slopes no steeper than 1 vertical to 3 horizontal. 
Upon completion of excavation operations in the borrow area, its 
surface shall be graded so as to leave reasonably uniform 1 on 3 earth 
slopes and a neat bottom surface. The finished bottom of the excavation 
shall be uniformly graded to the satisfaction of the Contracting Officer 
and shall be approximately horizontal with grades to provide drainage no 
steeper than 10 percent. Bedrock surfaces exposed during borrow excavations- 
shall.be cleaned to the extent feasible with bulldozers. The final earth 
excavation slopes shall be trimed or graded with a bulldozer or similar 
equipment to provide finished slopes composed entirely of undisturbed 
natural soil. Filling on the slopes shall be limited to that required 
to fill erosion areas immediately prior to the spreading of stripping 
material thereon. 

e. Placing Stripping Materials . - Stripping material containing 
humus and organic material, stockpiled as specified in Subparagraph b 
above, shall be spread to a loose thickness of at least 8 inches on 
excavation slopes and in the bottom of the borrow area, except that 
spreading of stripping material on extensive areas of bedrock surfaces 
will not be required. All of the stockpiled stripping material from the 
borrow area shall be spread on either the excavated slopes or on the 
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bottom surface of the "borrow area. All material which will interfere 
with placement, spreading and seeding operations shall be removed from 
the stripping material and disposed of as required for clearing. Fine 
grading of spread stripping material will not be required; however, 
immediately prior to seeding, the spread stripping material shall be 
regraded to form a smooth even surface, free of gullies and eroded areas. 
The spread stripping material shall be compacted by two coverages of the 
tread of a crawler type tractor. Stripping material, spread and otherwise 
treated as specified above, shall be fertilised, seeded and mulched as 
specified in Section 17, TOPSOILIMJ, SEEDING AHD MULCHU5G. 

f . Sequence of Operations . - Approximate depth ranges of imper- 
vious and random fill materials in the borrow area are shown on the 
drawings. All operations shall be scheduled so that the construction of 
the embankments and highway fills may proceed in accordance with the 
provisions of Section 5, EMBANKMENTS - DAM AHD DIKE and Section ?A, 
HIGHWAY FILL. The sequence of stripping and excavation operations 
in the borrow area shall be such that stockpiles and spoil piles can be 
placed within the excavated portions of the borrow area. Initial borrow 
excavations will be restricted to that portion of the borrow area designated 
on the drawings as Part 1. Excavation will be extended into Part 2 
only when, in the opinion of the Contracting Officer, all random fill 
material from Part 1 has been removed and replaced in the highway fills 
or in the random fill zone of the dam embankment. Excavation will be 
extended into Part 3 only when, in the opinion of the Contracting Officer, 
its use is required to obtain the required quantities of materials. 

3 -0T* ROCK EXCAVATION, - a. General . - The contractor shall per- 
form rock excavation required for the permanent work, to the lines and 
grades shown on the drawings or as otherwise directed. The contractor 
shall mark the edge of rock cut with paint or other suitable means to an 
accuracy of 1-inch + from the theoretical line of drilling prior to drilling 
operations. Excavation to lines and grades other than those shown on 
the drawings will be directed in writing. In areas of rock excavation 
where the rock is to be griszlyed and used in the permanent work, the 
rock surface including the required width of berms shall be cleaned 
by bulldozer or other standard excavating equipment prior to rock excavation. 
All berms on the rock surface shall be maintained and the surface kept clean 
throughout construction to completion of the project. Precautions shall be 
taken to insure the safety of personnel from hazards of rock falls or rock 
slides. 

b. Blasting Procedures . - The contractor shall submit for 
approval a separate plan of operations for the removal of rock in the 
spillway, conduit, and intake and outlet channels. The submittals shall 
be made in triplicate and shall describe the proposed methods with 
variations in procedures together with sketches indicating bench depths, 
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number, location, diameter, depth, and inclination of holes, amount, 
type and strength of explosives per hole and per "blast, sequence and 
delays in firing, stemming, and any other data which the Contracting 
Officer may deem pertinent to his consideration for approval. Approval 
of the plans will not relieve the contractor of his responsibility in 
connection with damage resulting from blasting operations. As part of 
his approval for each plan, the Contracting Officer will designate an 
area of exploratory rock excavation to which the contractor shall confine 
his first drilling and blasting operation. After the first blasting 
operation, all fragments shall be removed and the faces cleaned for 
examination by the Contracting Officer. No additional drilling or 
blasting shall be performed until the examination has been completed and 
the original plan of operations re-affirmed or revised in writing. 
Additional changes in approved plans will be made when required as out- 
lined below. 

c. Final Grades and Excavation Lines , - From observations of 

the breaking characteristics of the rock as the excavation progresses, 
the charges used in blasting and the loading and spacing of holes may be 
revised, as necessary, to prevent overbreak and shattering of rock outside 
the design lines or grades. The intent is to limit the blasting so as to 
break the rock to the lines and grades shown on the drawings and yet not' 
fracture the rock, open incipient fractures, enlarge existing fractures, 
make the excavation unduly large or irregular, or cause other damage out- 
side the prescribed limits of excavation. When, in the opinion of the 
Contracting Officer, damage is being done to the rock at the prescribed - 
limits of excavation, the contractor will be required to revise his 
drilling and blasting procedure to obtain sound slopes and grade lines 
and such revisions, if necessary, shall include the drilling of holes as 
closely spaced as 2k inches at no additional cost to the Government. In 
excavations over 15 feet and up to k$ feet in depth, no hole for blasting 
shall be drilled more than two-thirds the depth of proposed excavation. 
In excavations over k$ feet in depth no hole for blasting shall be drilled 
more than 30 feet without written approval. As excavations approach final 
lines and grades, the depth of holes for blasting and the amount of 
explosives shall be reduced progressively. Whenever, in the opinion of the 
Contracting Officer, blasting to grade or lines may d&nage the rock 
against which concrete is to be placed, excavation within 1 foot of 
design lines and grades shall be done by drilling, chipping, barring, 
wedging, or similar methods in which explosives are not used and which 
will leave the. foundation or side walls in a solid and unshattered 
condition. Whenever a bench or other horizontal excavated rock surface 
intersects a vertical or sloped face, the excavation of the horizontal 
surface shall be completed before the vertical or sloped surfaces is 
begun. Blasting for the bench excavation shall be carefully controlled 
to prevent damage to that rock which will subsequently form the vertical 
or sloped face. Where major incipient or open planes of cleavage or jointing 
are encountered which approximate and are outside the design lines and 
grades and present a potential slip or slide condition not amenable 
to bolting, excavation shall be made to planes as directed by the 
Contracting Officer at applicable unit prices. The side of all rock 
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cuts will be carefully scaled of all loose and projecting rock as 
excavation progresses. The contract price for rock excavation shall 
include scaling of the side slopes. Rescaling will be required at no 
additional cost to the Government as often as may be necessary to permit 
thorough inspection of the rock surface or whenever rock remaining in the 
side slopes loosens to the extent that it becomes a potential safety hazard 
in the opinion of the Contracting Officer. 

d. Blasting . - Blasting shall be governed by the safety require- 
ments of Paragraph SC-43 of the SPECIAL CONDITIONS, and the following 
requirements. All damage resulting from blasting beyond the limits of the 
work shall be repaired or otherwise satisfactorily cared for by the con- 
tractor at his expense. Blasting within 100 feet of concrete which has been 
in place less than seven (7) days will not be permitted under any 
circumstances, and blasting in the vicinity of concrete older than seven 
(7) days will be permitted only if approved in advance by the Contracting 
Officer. The contractor or his surety shall make prior inspection or 
investigations of structures near the areas of blasting and shall pro- 
vide such vibration monitoring as necessary during the blasting opera- 
tions to assure conformance with regulatory statutes or directives established 
by the state or other authorities to limit vibratory effects. Such 
investigations shall be conducted and reported by a qualified vibration 
engineer, and copies in duplicate of any reports will be furnished 
the Contracting Officer. Reports shall include plan of drilling, amount 
and type of loadings, kind and distribution of blasting caps, delays 
used and amount of explosive per delay, order of firing, names of 
observers and interpreter, distance and direction of record?. -ag station from 
blast area, type of ground at recording station, exact time of reading, 
displacement and frequency, copy of records and brief comment on vibratory 
effects. Costs of vibration monitoring or other investigations m con- 
nection with vibration engineering shall be met by the contractor. 

e- Definition of Lines . - (l) Rock excavation on which concrete 
structures are to be placed shall be to the following lines: 

(a) The "A" line indicates the minimum thickness of 
concrete and is the minimum excavation line. No excavation will be required 
beyond this line. 

(b) The "B" line is located 12 inches outside the 
"A" line on the side slopes and 6 inches outside the "A" line on 
horizontal surfaces. Payment for concrete and rock excavations will be 
made to the "B" line regardless of whether the actual limits fall inside 
or outside the "B" line. In the event that excavations for any structures 
should reveal that rock or other material encountered at design grades 
would provide unsatisfactory foundation, the excavation limits in the 
area shall be adjusted as necessary to provide an acceptable foundation. 
Necessary adjustments in foundation grade will be made by the Contracting 
Officer and will be furnished to the contractor in writing. Additional 
excavations and concrete quantities required by such adjustment will be 
paid for at the existing contract prices for these items. 
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f . Slides. - In the event of rock slides in any area of rock 
excavation which are determined "by the Contracting Officer to be caused 
through no fault or negligence on the part of the contractor, the contractor 
will "be directed in writing as soon as practicable after the slide occurs 

to perform such corrective measures as are deemed necessary by the Contracting 
Officer and will be paid for at the contract unit price per cubic yard for 
Rock Excavation. Any slides not covered by a written directive by the Con- 
tracting Officer shall be removed and disposed of at no additional cost 
to the Government. 

g. Rock Foundation Preparation . - (l) Concrete Structures. - 

Hock surfaces upon or against which concrete is to be placed shall be prepared 
in accordance with Section 9, CONCRETE, 

(2) Embankment Fill and Backfill. - To the extent practicable 
and at the direction of the Contracting Officer, overhangs and abrupt, prom- 
inent protrusions of the rock surface in areas to be hand cleaned under the 
compacted impervious fill and random fill sections of the dam embankment 
shall be carefully removed by barring, wedging, drilling and light blasting 
to the surrounding general level of the rock surface. Surfaces upon or 
against which other earth embankment fills or earth backfill is to be placed 
shall be cleaned as specified in Paragraph 3-05 for other rock surfaces. 

&• Clean-tjp for Inspection . - A clean-up condition shall be main- 
tained at all times during grouting operations to facilitate observations for 
leaks and their caulking. Clean-up shall consist of removal of all loose 
materials and water, followed by thorough cleaning of rock surfaces by 
jets of air, jets of water, or a combination of both as directed. Where 
questionable foundation conditions exist during excavation, a preliminary 
clean-up may be required for purposes of inspection over an area specified 
by the Contracting Officer. If, after clean-up, the foundation is found 
to be unsatisfactory, additional excavations shall be made as directed, 
and this procedure of excavation and clean-up for inspection will be repeated 
until a satisfactory foundation is reached and at no increase in the con- 
tract unit price for such work. 

3-08. MEASUREMSST. - a. Unclassified Excavation, General . - Measurement 
for unclassified excavation, general, as classified in Paragraph 3-03 and 
as defined in Paragraph 3-04, herein, to be paid for, will be by the cubic 
yard for the amount of material removed as unclassified excavation, general, 
and disposed of in accordance with these specifications. Areas from which 
materials are to be removed as unclassified excavation, general, will be 
surveyed immediately prior to commencement of the excavation. The survey 
will be made after clearing but prior to grubbing. All measurements will 
be based on this survey regardless of any changes which may occur in the 
areas during prosecution of the work. Measurements will be made between 
the grade and slope lines indicated on the drawings or staked in the field 
and the ground surface as indicated by the survey. Wherever the excavation 
or stripping extends to a bedrock surface or to grades not definitely defined 
by lines shown on the drawings or staked in the field, a survey will be made 
of the rock surface or final grade to determine the lower limits of measure- 
ment for unclassified excavation, general. The volume to be paid for shall 
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not include the volume of materials excavated -below or outside the 
measured limits defined above except that which is specifically authorized 
to remove unsuitable foundation material. The volume of excavation to be 
paid for as unclassified excavation, general, shall not include the volumes 
of materials paid for or included under other items of work. 

•b. Unclassified Bbccavation, Borrow . - Measurement for unclassified 
excavation! borrow, as defined in Paragraph 3-06 of these specifications, to 
be paid for, will be made by the cubic yard for the amount of materials 
satisfactorily removed as unclassified excavation, borrow, and disposed of 
in accordance with the specifications and drawings. A survey of the borrow 
areas will be made after clearing and just prior to the beginning of 
stripping operations in the borrow area and all measurements for the 
excavation will be based on this survey without regard to any changes in 
the ground surface of the borrow area that may occur during the prosecution 
of the work. Surveys of the borrow area will be made after completion of 
excavation and grading but prior to the placement of stripping material 
on the surfaces exposed by the excavation. Where the final borrow area 
contains spoil material, the final survey in the spoil area will be the 
base surface of such material. Measurement for permanent interceptor 
ditches outside the limits of the excavation for borrow, shall be the volume 
between the ground and final surfaces as indicated by the above mentioned 
surveys. The volume of borrow to be paid for shall be the volume as 
measured above reduced by the volume of boulders excavated from the borrow 
area and classified and paid for as Item 5, "Rock Excavation". 

c. Rock Excavation . - Measurement for rock excavation as 
classified in Paragraph 3-03b herein, will be by the cubic y;«-rd of 
material satisfactorily removed by rock excavation and disponed of in 
accordance with the specifications and drawings. Quantities of bedrock 
excavation as rock excavation, including the removal of overhanging rock 
during foundation preparation will be measured in place as the volume 
between the grades and lines indicated on the drawings, or as modified 
by the Contracting Officer, and the surface of the rock as indicated by 
the surveys specified in Paragraph 3-03 herein. The volume of rock to 
be paid for shall include the sum of the volumes of boulders and rock 
blocks classified as rock excavation. Only those blocks and boulders 
will be paid for which have been measured by the Contracting Officer. 
See Paragraph 3-07s for definition of payment lines for rock excavation 
in locations where~concrete is to be placed against rock surfaces. 

£• ^_chin e Cleaned Bedrock Surfaces . - No separate measurement 
will be made for machine cleaned bedrock surfaces as defined in Paragraph 
3-05 of these specifications. All costs in connection with machine cleaned 
bedrock surfaces shall be included as applicable under Item 3/ "Unclassified 
Excavation - General" and Item 5, "Rock Excavation". 

e. Hand Cleaned Bedrock Surfaces . - Measurement for hand 
cleaned bedrock surfaces as defined in Paragraph 3-05 of these specifica- 
tions to be paid for will be made by the number of squares (a square 
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being a unit of 100 square feet). The area, of measurement for payment 
purposes for all work except as specified herein, will be the sum of the 
areas on horizontal planes produced by a vertical projection of the limits 
of the actual areas cleaned. Ihe measurement for payment for hand clean- 
ing the side excavation slopes of the conduit -will be the actual area of 
the slopes as determined by field surveys. Payment for cleaning of rock 
surfaces upon which concrete is to be placed is included under the appli- 
cable concrete item. 

3-09. PAYMENT. - Ho payment will be made for excavation specified or ' 
indicated to be under. other items of work. 

a. Un classified Excava ti on, General . - Unclassified excavation, 
general, as defined and covered in this section of the specifications and 
measured in accordance with the provisions of Paragraph 3-08 above, will 
be paid for at the contract unit price per cubic yard for Item 3, "Unclassi- 
fied Excavation-General". Such payment shall constitute full compensation • 
for all work in connection with excavating, hauling, stripping, grading, 
stockpiling, rehandling from stockpiles, drainage, dewatering and pumping ■'■ 
not paid for under other items, grading spoil areas, placement of materials 
in spoil areas, the stabilization of construction slopes and all other work 
specified herein in connection with unclassified excavation, general. Pay- 
ment of Item 3, "Unclassified Excavation-General" shall not include payment 
for lowering the water table and dewatering for the dam foundation cutoff, 
foundation drain and removal of 12-inch cast iron water main through the 
dam foundation, which is to be paid for as part of the contract lump sum 
price for Item 2, "Control and Diversion of Water". No separate payment 
will be made for stripping in areas where stripping is not required, in 
order to obtain topsoil material, all costs in connection with this work 
being subsidiary to the contract unit price for Item 49, "Topsoiling, 
Rehandle and Place", 

b. Unclassified Excavation, Borrow . - Unclassified excavation, 
borrow, as defined and covered in this section of the specifications and 
measured in accordance with the provisions of Paragraph 3-08, above, will 
be paid for at the contract unit price per cubic yard for Item k t "Unclassi- 
fied Excavation-Borrow". Such payment shall constitute full compensation for 
all work in connection with clearing, stripping, excavations, hauling, dis- 
posal of spoil materials, grading, drainage, stockpiling, and rehandling 
of stockpiled materials, the spreading of stripping material, fertilizing, 
seeding and mulching in the excavated areas, and all other work specified 
in connection with unclassified excavation, borrow. 

c.. Rock Excavation . - Rock excavation as defined and covered in 
this section of the specifications and measured in accordance with the 
provisions of Paragraph 3-08, above, will be paid for at the contract unit 
price per cubic yard for Item 5> "Rock Excavation". Such payment shall 
constitute full compensation for all work in connection with drilling, 
blasting, excavation, hauling to project features, processing plants or 
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spoil areas, stockpiling of unprocessed rock excavation and re-excavation 
from the stockpiles, cleaning excavated surfaces, except hand cleaned rock 
surfaces, scaling, breaking of rock to specific sizes and all other work 
specified herein in connection with rock excavation which is not paid for 
under other items. Such payment shall .not include compensation for the 
processing of material from rock excavation for the production of rock 
slope protection material in accordance with the provisions of Section 6, 
"ROCK SLOPE PROTECTION, GRAVEL BEDDING, AND ROAD GRAVEL" . 

d. Hand Cleaned Rock Surfaces_ . - Hand cleaned "bedrock surfaces as 
defined arid covered in this section of "the specifications and measured in 
accordance with the provisions of Paragraph 3-08, above, will be paid for 
at the contract unit price per square (100 square feet) for Item 1, "Hand 
Cleaned Bedrock Surfaces". Such payment shall constitute full compensation 
for scraping, cleaning, washing, sweeping, cleaning with jets, all work in 
excess of that usually required for unclassified excavation, general, and 
rock excavation, and all work required to obtain the specified results. 
Such payment shall also include all costs in connection with filling joints 
and cracks in bedrock surfaces with mortar as specified in Paragraph 5-05£> 
including furnishing of all cement, sand and water, mixing and placing of 
mortar and removal of excess mortar from surfaces, and all other incidental 
work required for filling the cracks and joints. Such payment shall not 
include compensation for the preparation of rock surfaces upon which con- 
crete is placed. 
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SECTIOH k 

GRAVEL BASE AH) SURFACE COURSES 
(Item hk) 

4-01. SCOPE. - This section covers the gravel base course for 
bituminous concrete pavements and for bituminous treated surfaces and 
gravel surface courses for roadway, shoulders and driveways. This 
section does not cover road gravel which is specified in Section 6, 

ROCK SLOPE PROTECTION, GRAVEL BEDDING, AMD ROAD GRAVEL. 

4-02. FORMATION OF SUBGRADE. - The area of the roadbed upon which 
the gravel base and surface courses, including shoulders, are to be 
placed shall be known as the subgrade. These areas shall be prepared 
for reception of the gravel base and surface courses as specified in 
Section A-8 of the Massachusetts Standard Specifications. 

4-03. GENERAL. - Gravel base and gravel surface shall conform to 
Section B-l of the Massachusetts Standard Specifications. 

k-Ok. MEASUREMENT. - Measurement of gravel for base and surface 
courses and for shoulders will be made by the cubic yard of material 
acceptably placed to the compacted depth and to the width as shown on 
the plans or directed by the Contracting Officer. 

4-05. PAYMENT. - Payment will be made at the contract unit price 
per cubic yard for Item No. kk } ""Gravel for Base and Surface Courses 
and Shoulders" , which price shall include furnishing all materials and 
performing all work specified in this section including formation of 
subgrade, furnishing and placing of all materials, tools, equipment and 
labor incidental thereto. 
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SECTION 5 

EMBANKMENTS - DM AMD DIKE 
(items 7, 10 thru 15, Incl, 18, and 23A) 

5-01. SCOPE • - The work covered by this section consists of 
furnishing all plant, labor, equipment, and appliances, and of performing 
all operations in connection with the preparation of foundations for 
embankments and backfills- and the placement and compaction of all 
materials, in the embankments and backfills, except as hereinafter pro- 
vided, and in strict accordance with the contract drawings and specifica- 
tions and subject to the terras and conditions of the contract. The 'pro- 
visions in this section of the .specifications are applicable for portions 
of the dam and dike embankments constructed of rock slope protection, top-. 
soil, road gravel, gravel bedding, bubble gage, shelter fill, gravel base 
and pavement except- as otherwise specified in Section 6, RCCK SLOES PRO- 
TECTION, GRAVEL BEDDING, AND ROAD GRAVEL, Section 13, BUBBLE GAGE SHELTER, 
and in other sections of these specifications. This section does not 
cover the embankments, fills and backfills for the highway relocation, 
access road, turnarounds, culverts, drains and appurtenant structures 
which are covered in Section 5A, HIGHWAY. FILL, and Section 11, EXCAVATION, 
TRENCHING AND BACKFILLING FOR CULVERTS AND DRAINS. 

5-02. DEFINITIONS . - a. Embankment. - The terra "embankment" as 
used in this section of the"~"specifications is defined as including all 
portions of the dam and dike, (including Sutcliffe Road) exclusive of 
backfills and concrete structures, between the top of dam or dike, the' 
outer slope lines, and the foundation surfaces after stripping and required 
excavations. The foundation cut-off, the foundation drain and the refilling 
of the excavation for the removal of the existing 12-inch cast iron water 
main through the dam foundation area are considered as part of the dam 
embankment under this definition. 

£* Backfill - - The term "backfill" as used herein is defined 
as fill material placed adjacent to or over concrete structures and 
elsewhere in areas (l) where heavy or large equipment is not permitted 
to operate in order to avoid damage to these structures, and (2) where 
heavy or large equipment cannot operate due to space limitations. The 
types of backfill include "compacted impervious backfill" and "compacted 
gravel backfill". 

c. Compacted Backfill. - The term "compacted backfill" as used 
herein is defined as backfill material deposited in thin layers and com- 
pacted with power tampers or surface vibrators as specified. All backfill 
material shall be compacted unless otherwise directed or designated on the 
drawings . 
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d. Special Impervious Fill* - The term 'special impervious 
fill" is defined as impervious fill adjacent to certain steep surfaces 
of walls and bedrock and in depressions in bedrock surfaces which is 
composed of impervious fill material placed in thin layers by hand and 
compacted with power tampers in order to insure a very tight contact 
between the fill and the structure or bedrock surface and to insure 
satisfactory compaction of the fill material in the vicinity of the sur- 
face. Special impervious fill is the same as compacted impervious back- 
fill except that (l) the operation of heavy compaction equipment shall 
extend into the zone of special impervious fill during the compaction of 
the adjoining fill material and (2) that heavy construction equipment 
may operate within that zone. 

5-03- GENERAL PROVISIONS. - a. Lines and Grades . - (l) General. - 
The embankment sections and backfill sections shall be constructed to 
the lines, grades and cross sections indicated on the drawings or as 
defined herein unless otherwise directed by the Contracting. Officer. All 
fills and backfills shall extend to the bottom and the slopes of an ex- 
cavation regardless of the location of the payment or excavation lines 
shown on the drawings. The Government reserves the right to increase or 
decrease the foundation widths or the slopes of any embankments , or to 
make such other changes in the fill and backfill sections as may be deemed 
necessary to produce safe and satisfactory structures or to utilize 
materials available from required excavations to the maximum extent pos- 
sible. Increases in the height of embankment to compensate for shrinkage 
or consolidation of the embankment materials subsequent to completion of 
the embankment will not exceed five (5) percent of the height above the 
foundation indicated on the drawings. Changes in quantity of materials 
resulting from prescribed changes in section shall not be made cause for 
claims for increased unit prices. 

(2) Gravel Fill on Bedrock. - It is anticipated that in 
certain areas the bedrock surface upon which compacted gravel fill is to 
be constructed may be too uneven for the practicable construction of a 
layer of the thickness indicated on the drawings. During the progress 
of the work, the Contracting Officer will establish the grades and 
elevations of the surface of the compacted gravel fill in such areas so 
as to provide a layer thickness as near as practicable to that indicated* 
These limits will be established so that at least 12 inches of gravel 
fill will be constructed over the high points of the rock surf-ace. 

b. Conduct of Work . - The contractor shall maintain and protect 
all excavations, foundation areas, backfills, and uncompleted portions of 
the embankment in a satisfactory condition and at all times until final 
completion and acceptance of all work under the contract. Any approved 
fill or backfill material which is lost in transit or rendered unsuitable 
after being placed in a fill or backfill section and before final acceptance 
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of the work shall "be replaced by the contractor in a satisfactory manner 
and no additional payment vill be made therefor. The contractor shall 
excavate 'and remove from sections of fill and backfill any material 
vhich the Contracting Officer considers objectionable and shall also 
dispose of such material and refill the excavated area as directed, all 
at no cost to the Government. The contractor may be required to remove, 
at his own expense, any material placed outside of the prescribed slope 
lines. 

£* Haul Roads * - Haul roads shall be located and constructed 
as approved by the Contracting Officer.. They shall be designed to main- 
tain the intended. traffic, to be free draining and. shall be maintained 
in good condition throughout the contract period, unless otherwise directed 
by the Contracting Officer- The contractor may not use materials from 
required and borrow excavations for the construction of haul roads and 
construction areas except those materials specifically designated to be 
placed in spoil areas. No separate payment will be made for the con- 
struction of haul roads and other work incidental thereto, the cost of 
which will be considered as a subsidiary obligation of the contractor. 

5-Cft-. MATERIAI8. - a. General . - (l) Materials from required 
excavations and borrow excavations. - Materials for random and impervious 
fills and impervious backfills shall be obtained from the required ex- 
cavations for the dam and dike and from the borrow area indicated on "the 
drawings. The intention is to utilize suitable material from the required 
excavations to the extent possible so as to minimize the need for required 
borrow. Except as stated in Section 3, EXCAVATIOH, material to be spoiled 
will be specifically designated by the Contracting Officer at the time. the 
material is -excavated. Materials containing brush, roots, sod, humus or 
other perishable materials will not be considered suitable. Materials 
otherwise suitable except for roots shall be used for fill or backfill 
after the roots are removed. The suitability of the fill materials 
shall be subject to the approval of the Contracting Officer and their 
disposition in fill and backfill sections will be as directed by the 
Contracting Officer. The contractor shall excavate- in the borrow area 
in the locations determined by the Contracting Officer whenever such 
control is necessary to obtain the type of material required for the em- 
bankments. If directed by the Contracting Officer, the contractor shall 
excavate pits within the limits of the borrow area and areas adjacent 
thereto for the purpose of exposing material, at no additional cost to 
the Government. Mixing' of materials during the excavating process in the 
borrow" area and the required excavations may be required to the extent 
possible with the type of equipment being used. No source of material 
will be rejected as the result of the material in place containing over- 
size stones. Oversize stones in fill and backfill materials, as defined 
in other paragraphs in this section, shall be removed from the materials 
prior to compaction or during placement where compaction is not required. 
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(2) Materials furnished "by contractor. - The following 
standards of the .American Society for Testing and Materials form a part 
of this specification for materials to be furnished by the contractor: 

£75-59 Sampling Stone , Slag, Gravel, Sand and 

Stone Block for Use as Highway Materials. 

CI36-63 Test for Sieve or Screen Analysis of Fine 

and Coarse Aggregate. 

D421-58 Dry Preparation of Soil Samples for Grain 

■ Size Analysis and Determination of Soil 
Constants . 

D422-62T Grain Size Analysis of Soils. 

Materials for use as sand fill, gravel fill, gravel backfill, and pro- 
cessed sand fill shall consist of approved materials furnished by and at 
the expense of the contractor. These materials shall consist of tough 
durable particles and shall be reasonably free from thin, flat and elongated 
pieces and shall contain no organic matter, sod, roots, brush, debris or 
soft friable particles in quantities considered objectionable by the Con- 
tracting Officer. The sources from which the contractor proposes to ob- 
tain any of the materials covered in this subparagraph shall be selected 
well in advance , of the time when the material will be required, in the 
work. Unless otherwise directed, suitable samples of the material for 
testing from any source selected by the contractor shall be submitted to 
the Contracting Officer for approval prior to the delivery of the material 
to the site of work from the source. Unless otherwise specified, all 
test samples for material shall be obtained by the contractor and delivered 
at his expense to a point designated by the Contracting Officer at least 
30 days in advance of the time when the placing of the material is expected 
to begin. Sampling of the materials shall be done by the contractor in 
accordance with ASTM D75-59 at his own expense and in the presence of a 
representative of the Contracting Officer. The samples shall be subjected 
to such tests as are necessary to determine the acceptability of the material 
for use in the work unless suitable test reports and/or service records 
are available that are satisfactory to the Contracting Officer. The Con- 
tracting Officer shall be the sole judge as to the acceptability of the 
materials. All tests will be made by, or under the supervision of the 
Government and at its expense. The approval of a material by the Government s 
based on test results, examination of the materials exposed at the source, 
and service records shall not relieve the contractor, in any way, of the 
responsibility of placing a material which meets the requirements specified 
herein- Approval of a material from a source shall not be construed as 
approval of all materials from that source. The right is reserved to 
reject, at any time, any or all portions of the materials in the source 
when such materials are unsuitable in the opinion of the Contracting Officer. 
During or after placement of contractor furnished materials, test samples 
will be taken and tested to determine gradations of the materials in ac- 
cordance with ASTM CI36-63, D521-58 and D422-62T. Such sampling and 
testing will be done by the Government. All or any portions of contractor 
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furnished material placed which are not of approved quality or vfaich 
do not have the specified gradation shall be removed at no additional 
cost to the Government. The loading and hauling of any contractor 
furnished material shall he performed in a manner that will prevent 
segregation and will assure placement of veil graded material. 

*>• Impervious Fill . - Impervious fill material to be used S*j 
the construction of the dam embankment shall consist of approved material 
obtained from those portions of the borrow area as specified in Section 3, 
KXCAVAOSON. Impervious fill material shall consist of relatively veil 
graded soil in which at least 30 percent, by dry weight of the particles 
passing the Ho. k U.S. Standard Sieve shall pass the Ho- 200 U.S. Standard 
Sieve. 

c - Random Fill * - Random fill material for use in the dike 
embankment~shall consist of approved materials obtained from the required 
excavations for the dam and dike. R-ndom fill material for use in the 
construction of the dam embankment shall consist of approved materials ^ 
obtained from the required excavations for the dam and from those portions 
of the borrow area as specified in Section 3, EXCAVA5OT. Impervious fill 
material may be used in the upper portion of the random fill zone of the 
dam embankment if a sufficient quantity of random fill material is not 
available in the borrow area. 

a. Sand Fill . - Sand fill material for use in the construction 
of the dam~and dike embankments shall be approved material consisting 
of reasonably well graded bank-run sand or gravelly sand furnished by 
the contractor from which all oversize stones, as defined by Subparagraph 
5-06f(l) have beer removed either at the source c: during 'spreading. Sand 
fill"material shall conform to the following graJ.o^ion requirements. 

(1) Of the component of the material passing the 3-inch 
U.S. Standard Sieve, not less than 50 percent by dry weight, shall pass 
the Ho. k U.S. Standard Sieve. 

(2) Of the component passing the Ho. h U.S. Standard 
Sieve, between 15 and 100 percent by dry weight of the particles shall 
pass the Ho. kO U.S. Standard Sieve, and not more than 10 percent by dry 
weight of the particles shall pass the Ho. 200 U.S. Standard Sieve and 
not more than 3 percent by dry weight of the particles shall have a 
diameter of less than 0.01 millimeters. 

e * Oravel Fill. - Gravel fill material shall be approved 
material consisting of reasonably well-graded bank-run sandy gravel or 
gravelly sand furnished by the contractor from which all oversize stones, 
as defined in Subparagraph 5-06"f(l), have been removed either at the source 
or during spreading. Gravel fill material shall conform to the following 
gradation requirements: 
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(1) Gravel fill material shall not contain more than 50 
percent, by dry weight, of stones larger than 3 inches in maximum 
dimension. 

(2) Of the component of the material passing the 3-inch 
U.S. Standard Sieve, at least 25 percent and no more than 60 percent, "by 
dry -weight, of the particles shall pass the No. k U.S. Standard Sieve* 

(3) Of the component of the material passing the No. k 
U.S. Standard Sieve not more than 10 percent, by dry weight, 6f the 
particles shall ..pass the No. 200 U.S. Standard Sieve and not more than 
3 percent, by dry weight, of the particles shall have a diameter of 
less than 0.01 millimeters. 

f . Processed Sand Fill . - Processed sand fill material shall 
consist of""approved material furnished by the contractor meeting the 
gradation specification for fine concrete aggregate as provided in 
Section 9, CONCBEOE. 

g. Backfill . - Materials for impervious and gravel 'backfills 
shall be obtained from the same sources and shall meet all requirements 
for materials as specified for the corresponding fill materials except 
that the maximum stone sizes will be as specified in Subparagraph 5-06f (l) 
of this section. "~ 

5-05. PREPARATION OF FOUNDATION. - a* Earth Foundations for 
Embankments. - This paragraph covers the preparation of the foundation 
areas for the dam and dike embankments to be constructed on earth founda- 
tions . After stripping to approved depths of each area of the embankment 
foundations as required, the sides of stump holes, previous excavations, 
and other similar cavities or depressions within the stripped area shall 
be broken down so as to flatten out the slopes and the sides of the cut* 
or holes except in the areas of the excavations for the foundation cutoff, 
foundation drain and for removal of the existing 12-inch cast iron water 
main through the dam foundation. Each depression in the foundation area 
of the compacted impervious fill section and the compacted random fill 
section shall be filled with impervious fill material and random fill 
material, respectively. The impervious and random fill material shall be 
placed in layers, moistened, and compacted in accordance with the applicable 
provisions of Paragraphs 5-06, 5-07, and 5-08 of this section. After 
filling of depressions and immediately prior to placement of embankment 
material in areas outside the limits of the foundation cut-off, foundation 
drain and excavation for the water main through the dam foundation, the 
foundation soil shall be loosened thoroughly by scarifying, plowing, or 
harrowing to a de&th of 8 inches, except where the slope of the foundation 
surface is stepper than 1 vertical on k horizontal and except in areas 
where this requirement is waived by the Contracting Officer. After the 
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removal of roots and other debris turned up by the loosening process, 
the loosened surface of the embankment foundation area shall be com- 
pletely dewatered and shall be compacted by 10 complete passes of the 
compaction equipment as hereinafter specified for the compaction of 
impervious and random fill material. Where the slope of the foundation 
surface is steeper than 1 vertical on k horizontal in areas outside the 
limits of the foundation cut-off, drain and excavation for water main, 
the foundation surface shall be compacted by the overlapping of the 
rolling of the contiguous horizontal layers of fill material onto it 
in such a "manner as to produce a number "of coverages of the foundation 
surface equal to at least twice that required for the adjacent fill 
material. Ho separate payment will be made for loosening, scarifying, 
dewatering, and rolling the foundation areas, but the entire cost thereof 
shall be included in the contract unit price for the adjacent embankment 
materials . 

b. Bedrock Foundations for Embankments. - Bedrock surfaces upon 
or against which embankment materials are to be placed shall be cleaned 
in accordance with the provisions of Section 3, EXCAVATION. Prior to the 
placement of random and impervious material on or against bedrock, all 
open joints and cracks within the area of contact of hand cleaned surfaces 
shall be filled to the depths cleaned, with mortar. In areas of contact 
of hand-cleaned surfaces with impervious or random fill material where, ^ 
in the opinion of the Contracting Officer, compaction cannot be accomplished 
by power tampers or other compaction equipment, such areas shall be filled 
with mortar or concrete, as directed, to the extent necessary to permit 
satisfactory use of the specified compaction equipment. In areas of 
contact of hand-cleaned surfaces with impervious or random fill materials 
where it is not practicable to remove overhands of the rock surface as 
specified in Subparagraph 3-07g(2), such areas shall be filled with 
concrete or mortar as directed. Concrete or mortar shall be used when 
necessary to provide for complete filling of the space beneath the over- 
hang and to provide a non- overhanging surface flatter than k vertical on 
1 horizontal, all as directed, against which impervious and random fill 
materials can be placed and compacted with the specified equipment. 
Mortar to be used as specified above, shall be composed of one (1) part 
of portland cement and two (2) parts aand. Concrete "including forming to 
be used when specified above shall conform to the requirements of Section 
9, C0NCEE*EE. Sand for the mortar shall conform to Federal Specification 
SS-A-28lb and shall have a gradation within the following limits: 

U.S. Standard Sieve Percent Passing by Dry Weight . 

100 

95-100 

60-85 

20-50 

10-30 

0-5 
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No. 


8 


Ho. 


16 


Ho. 


30 


Ho. 


50 


No. 


100 


Ho. 


200 



Sand for mortar to fill cracks and joints greater than l/2 inch in width 
may he as specified for fine concrete aggregate in Section 9, CONCRETE. 
The consistency of the mortar and the methods and devices used for the 
placement of mortar shall he such as to insure complete filling to the 
satisfaction of the Contracting Officer. In no case shall a thin coat 
of mortar he left to cover any portion of the "bedrock surface. The 
foundation areas of the embankments shall he completely dewatered during 
placement of fill materials • 

c. Backfill * - Prior to the placement of backfill material 
all mud j stones, lumber and other debris shall he removed from the 
foundation area to the satisfaction of the Contracting Officer and the 
foundation area shall be completely dewatered. Bedrock surfaces against 
which backfill materials are to be placed shall be prepared as specified 
in Subparagraph b, above for corresponding fill materials . 

5 -06. PLACEMENT OF PILL MATERIALS. - a. General^ - The placement 
of rock slope protection, gravel bedding, and road gravel materials shall 
be in accordance with Section 6, ROCK SLOPE PROTECTION, GRAVEL BEDDING, 
AND ROAD GRAVEL and is not covered by this paragraph. No fill material 
shall be placed on any part of any embankment foundation area until the 
area has been inspected and approved by the Contracting Officer. No 
fill shall be placed against concrete structures until the concrete has 
been in place at least Ik days . No fill or backfill material shall be 
placed in any area inundated with water. The gradation and distribution 
of material throughout any fill section of the embankment shall be such 
that the section will be free from lenses, pockets, streaks, and layers 
of material differing substantially in texture or gradation from sur- 
rounding material in the same section. Successive loads of material 
shall be dumped at locations on the fill as directed or approved by the 
Contracting Officer. No fill material shall be placed upon a surface 
of frozen material, nor shall snow, ice, or frozen material be incorporated 
into any fill section. No fill material shall be placed on previously 
placed fill. material which, in the opinion of the Contracting Officer has 
been affected by frost until the surface of the previously placed material 
has been loosened and recompacted as specified in Paragraph 5-05, above, 
for earth foundation preparation. No fill material shall be placed in an 
area within which compaction equipment is being operated. Layers of fill 
materials which are to be compacted shall be placed and spread over a'reas 
large enough to permit an orderly pattern for operating compaction equipment. 

b. Rate and Sequence of Placement . - The dam and dike embankments 
shall be constructed in such a manner that the area of placement of 
materials will be approximately horizontal and shall extend for the full 
width and full length of the embankment at the elevation of the working 
surface regardless of the number of different fill materials required 
except as noted below. When portions of fill sections or complete fill 
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sections are constructed ahead of adjacent fills' as permitted or re- 
quired in accordance with the requirements below, the area of place- 
ment of materials will be approximately horizontal and will extend 
for the full width of the portion being constructed and for the full 
length of the embankment at the elevation of the working area. 

(1) The zones of compacted gravel fill, compacted sand 
fill and compacted processed sand fill that comprise the horizontal 
drainage blankets of the dam and dike, and dam foundation drain may be 
constructed ahead of. .the adjoining fills, 

'■ (2) All or a portion of the height of the initial compacted 
random fill section of the dam embankment below Elevation 730 may be 
constructed prior to the adjoining compacted impervious fill section, 
but after placement of compacted impervious fill in the foundation cut- 
off below approximately El. 695, in order that all approved available 
random fill material obtained from the required excavations for the' dam, 
(including portions, of. the foundation cutoff and foundation drain) and 
portions of the spillway channel shall be utilized in the embankment con- 
struction* 

(3) The fill, material for the inclined compacted sand 
fill section of the dam shall be placed at least 1 foot and no more than 
3 feet vertically in advance of the adjacent fill sections- To accomplish 
this, portions of the sand fill material may overlap as necessary into 
the adjoining fill area for a distance no greater than 5 feet, 

c . . Impervious Fill . - Impervious fill material shall be placed 
in the compacted impervious fill sections of the dam embankment including 
the foundation cutoff and the excavation for the water main through the 
dam foundation area upstream of the inclined sand fill section. In 
general, the more impervious material shall be placed toward the upstream 
side and the' less impervious material toward the downstream side of 'the 
impervious fill sections. 

d * Random Fill. - Random fill material shall be placed in the 
compacted random fill sections of dam and dike embankments. In general, 
the more impervious material shall be placed toward the reservoir' side 
and the less impervious toward the downstream or landside of the random 
fill sections . 

' e, ■ Gravel Fill, Sand Fill and Processed Sand Fill. - Gravel 
fill, s.and~fill, and processed sand fill materials shall be placed in 
the compacted gravel fill, sand fill and compacted processed sand fill 
sections, respectively,' of the embankments indicated on the drawings. 
Care shall be exercised to prevent contamination of these materials 
during and after placement by material from adjacent fill sections. 
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f . Sp^ejding^ - (l) General. - This paragraph covers the 
requirements of spreading, placing and preparation of layers for com- 
paction for fill materials, in general. Requirements for fill material 
to be placed in restricted areas and for special impervious fill 
materials are stated in the Subparagraphs (2) and (3), below. After 
dumping, the material for a fill section shall be spread by bulldozers 
or other approved means in approximately horizontal layers over the 
entire fill area, except that the layers of gravel fill, sand fill and 
processed sand fill material, may be placed and compacted on the abutment 
slopes prior to the construction of the adjoining fill where practicable. 
The thickness of each layer before compaction with a tamping type roller, 
rubber-tired roller, or tractor only shall not be more than 8, 12 and 6 
inches, respectively. No fill material shall be dumped or spread with 
mechanical equipment within areas of "special impervious fill", or "back- 
fill". As soon as practicable after commencement of construction of the 
embankment, the central portion thereof shall be raised or crowned with 
grades not to exceed 10 percent so that the surface of the fill will 
drain freely and shall be so maintained throughout construction. If 
the compacted surface of any layer of compacted fill is determined to 
be too smooth to bond properly with the succeeding layers, it shall be 
loosened by harrowing, or by any other approved method before the suc- 
ceeding layer is placed hereon. During the dumping and spreading 
processes, the contractor shall maintain, at all times, a force of men 
and equipment adequate to remove all roots and debris from all fill 
materials and all stones with a maximum dimension greater than 2/'3 of 
the thickness of the loose random or impervious fill layer from which 
the stones are being removed and all stones with a mnximr.m dimension 
greater than the thickness of the loose layer of other fills from which 
the stones are being removed. Stones so removed shall be picked up on 
the fill area and shall be placed directly in the rock slope protection 
sections of the structures. Rock rakes or bulldozers shall not push 
the stone into place* At no time shall piles of oversize rocks be 
temporarily left within the limits of the foundation area and lines; of 
the embankment c Roots and debris shall be removed from the embankment 
and disposed of in an approved manner. The entire surface of any section 
of an embankment under construction shall be maintained in such condition 
that construction equipment can travel on any part of any one section. 
Ruts in the surface of any layer shall be filled satisfactorily before 
compacting. Random, sand, gravel, and impervious fill materials are to 
be placed adjacent to walls and bedrock surfaces except where backfills 
or special impervious fill are shown on the drawings or as directed by 
the Contracting Officer. During the placement or spreading of fill 
material adjacent to walls or bedrock surfaces, special care shall be 
taken to place only friable fill material, free of clods, and nested stones 
within 18 inches of the wall and ."bedrock surface* At no time shall the 
surface of a layer of fill adjacent to special impervious fill be above 
the surface of the special impervious fill. 
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(2) Restricted Areas. - In areas such as ditches, depres- 
sions, excavated areas with limited widths which, in the opinion of the 
Contracting Officer, are too restricted for the operation of the required 
roller to compact the random, sand, processed sand, gravel or impervious 
fill materials, the fill material shall be placed as specified in Subpara- 
graph (l) above, except that the thickness of layers shall not be greater 
than k inches and except as otherwise provided herein. These areas do 
not include' areas defined- in the following subparagraph. 

(3) Special Impervious Fill. - The placing and spreading 
of special impervious fill material adjacent to certain walls and steep 
rock faces and the placing and spreading of initial layers of impervious 
fill material against certain areas of bedrock foundations shall be as 
specified in Paragraphs 5-09 and 5-10 of this section, respectively. 

5-07. MOISTURE CONTROL OP COMPACTED FILL MATERIALS. - The materials 
in each layer of fill material to be compacted shall contain the amount 
of moisture, within the limits specified below or as directed by the 
Contracting Officer, necessary to obtain the desired compaction as deter- 
mined by the Contracting Officer. 

a. Compacted Impervious and Random Fills . - The moisture content 
shall be as uniform as practicable throughout any one layer of impervious 
or random fill material immediately prior to and during compaction. The 
upper and lower limits of moisture content shall be within 2 percentage 
points of the optimum moisture content as determined by the Contracting 
Officer. It is anticipated. that some of the random and impervious fill 
materials will have natural moisture contents greater than the specified 
upper limit for placement. Drying back of impervious and random fill 
materials will be required by such methods as spreading the material on 
the fill area to dry, aerating the material by discing and harrowing 
either at the source or on the fill, excavating drainage trenches at the 
source, in accordance with Section 3, EXCAVATION or other methods that 
will reduce the moisture content to an amount within the specified limits. 
Prior to the placement of any fill material, the contractor shall place 
on the project at least one heavy-duty 24-inch road disc harrow similar 
to Model D36-1-F offset disc, manufactured by the Towner Manufacturing 
Company, Santa Ana, California. When the materials are too dry, the 
contractor will be required to moisten each layer of the fill. Disc 
harrowing, or other approved methods, will be required to work the 
moisture into the material until a uniform distribution of moisture is 
obtained. Water applied on a layer of fill shall be accurately controlled 
in amount so that free water will not appear on the surface during or 
subsequent to rolling. Should too much water be added to any part of 
the embankment, so that the material is too wet to obtain the desired 
compaction, the rolling and all work on that section of the embankment shall 
be delayed until the moisture content of the material is reduced to an 
amount within the specified limits. If, in the opinion of the Contracting 
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Officer, the top or contact surface of a partial fill section has become 
too dry to permit suitable bond between this surface and the additional 
fill material to be placed thereon, the contractor shall loosen the 
dried materials by scarifying or discing to such depths as may be directed 
by the Contracting Officer, shall dampen the loosened material to an ac- 
ceptable moisture content, and shall compact this layer in accordance 
with the applicable requirements of Paragraph 5-08, below. 

b. Compacted Sand, Gravel and Processed Sand Fills. - The moisture 
contents of materials for sand fill, gravel fill, and processed sand fill 
being compacted shall be such as to prevent excessive rutting and dust -.and 
to permit satisfactory operation of the hauling and compacting equipment. 

5-08. COMPACTION OF FILL MATERIALS. - 'a. E quipment^ - Compaction 
equipment shall conform to the following requirements and shall be used 
as prescribed in subsequent paragraphs. 

(1) Tamping Rollers. - Tamping rollers shall consist of 
a heavy duty double drum unit with a drum diameter not less than 60 inches 
and an individual drum length of not less than 60 inches. The drums shall 
be water or sand and water ballasted. Bach drum shall have staggered feet 
uniformly spaced over the cylindrical surface such as to provide approxi- 
mately three tamping feet for each two square feet of drum surface. The 
tamping feet shall be 7 to 9 inches in clear projection from the cylindrical 
surface of the' roller and shall have a face area "of not less than 5 nor 
more than 7 square inches. The roller shall be equipped with cleaning fingers 
so designed and attached as to prevent the accumulation of material between 
the tamping feet, and these cleaning fingers shall be maintained at their 
full length throughout the periods of use of the roller. The weight of 
the roller shall be not less than 2500 pounds per foot of linear drum 
length weighted, and shall not be more than 1500 pounds per foot of drum 
length empty. The design and operation of the tamping roller shall be 
subject to the approval of the Contracting Officer who shall have the right 
at any time during the prosecution of the work to direct such repairs to 
the tamping feet, minor alterations in the roller, and variations in the 
weight as may be found necessary to secure optimum compaction of the 
earth fill materials. At the start of compaction operations, the drums 
of the rollers shall be full of water. Placement of the embankment 
materials shall not commence unless every tamping foot of every roller to 
be used has a plane surface area as specified by the manufacturer of 
each roller. If, during the placement "of fill the plane surface area of 
any tamping foot on a roller becomes equal to or less than two-thirds of 
the manufacturer's specified area, the use of the roller shall not be per- 
mitted until the plane areas of all tamping feet on the roller are restored 
to the manufacturer's specified area. The roller shall be pulled by a 
tractor of sufficient power *to operate the roller at a speed of approximately 
3 miles per hour. 
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(2) Rubber tired Rollers, - Rubber-tired rollers shall 
have a minimum of four wheels equipped with pneumatic tires. The tires 
shall be of such size and ply as' can be maintained at tire pressures 
between 80 and 100 pounds per square inch for a 25,000 wheel load during 
rolling operations. The roller wheels shall be located abreast and be so 
designed that each wheel will carry approximately equal load in traversing 
uneven ground. The spacing of the wheels will be such that the distance 
between the nearest edges of adjacent tire will not be greater than 50 per- 
cent of the tire width of single tire at the operating pressure for a 
25,000 pound wheel load. The roller shall be provided with a body suitable 
for ballast loading such that the load per wheel may be varied, as directed 
by the Contracting Officer, from 18,000 to 25,000 pounds. The roller 
shall be towed at speeds tiot to exceed ten miles per hour. The character 
and efficiency of this equipment shall be subject to the approval of the 
Contracting Officer. 

(3) Crawler-sype Tractor. - A crawler-type tractor to be 
used in the compaction of gravel fill, sand fill, and processed sand fill 
layers as well as the compaction of random and impervious fill layers in 
restricted areas where it is impracticable to operate a roller, shall weigh 
not less than 20,000 pounds and shall exert a unit tread pressure of not 
less than 9 pounds per square inch. 

(k) Power tampers. - Power tampers for the compaction of 
compacted backfill and special impervious fill shall be comercially 
manufactured pneumatic" tampers approved by the Contracting Officer. Jack- 
hammers and similar equipment not specifically designed and manufactured 
for the compaction of earth will not be approved. 

(5) Surface Vibrator. - A surface vibrator for use in 
compacting gravel backfills .shall be a commercial make of plate surface 
vibrator similar or equal to "the Jackson Vibratory Compactor manufactured 
by the Electric Tamper and Equipment Company, Ludington, Michigan and 
approved by the Contracting Officer. 

b. Compacted Impervious and Random Fills. - After a layer of 
impervious~or random fill material has been dumped and spread, it shall be 
disc harrowed, if required, to break up and blend the fill materials, unless 
disc harrowing as specified under Paragraph 5-07 of this section is perform 
to obtain uniform moisture distribution. Disc harrowing shall be perform:-, 
to a depth of at least 6 inches. When the moisture content and the condition 
of a layer is satisfactory, the lift shall be compacted by not less than 
6 complete passes of the tamping 

roller or h complete passes of the rubber-tired roller, except as otherwise 
stated herein. A complete pass shall consist of the entire coverage of 
the area with one trip of the equipment specified. Each trip of the tamping 
roller shall overlap the adjacent trip not less than two feet. In no 
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case shall rollers be operated within zones of compacted backfill* A 
roller shall be operated to overlap the layers within zones of "special 
impervious fill" as specified in Paragraph 5-10. In areas such as 
ditches, depressions, excavated areas with limited widths or extents, 
which, in the opinion o£ the Contracting Officer, are too restricted 
for operations of a required roller to compact the fill material, the fill 
materials shall be placed as specified in Subparagraph 5-06g(2) and each 
layer shall be compacted by 6 coverages of the tread of the specified 
crawler-type tractor after the material in the layer is satisfactorily 
conditioned for moisture content. At the outer slopes of the embankment, 
special care shall be taken to insure the required compaction of all random 
and impervious materials prior to placement of gravel bedding materials. 
Dumping, spreading, moisture conditioning and compacting of a layer of 
fill material may be performed simultaneously, providing there is a suf- 
ficient total area to permit these operations to proceed in different 
areas of fill. The compaction operations shall be confined, until com- 
pleted, to one area adequate in size for establishing an orderly pattern 
of rolling. Wo dumping, spreading or moisture conditioning shall be per- 
formed within the area being rolled during the period of the compacting 
operation. 

c. Special Impervious Fills. - Special impervious fill material 
adjacent to certain walls and bedrock surfaces shall be compacted as 
specified in Paragraph 5-10 of this section. 

d. Compacted Sajdjigrayel and P roces sed S and Fill* - After each 

layer of gravel fill material, sand fill material or processed sand fill 
material has been dumped and spread and its moisture content and condition 
determined to be satisfactory, it shall be compacted with 6 coverages of 
the tread of the specified crawler-type tractor* 

e. Additional Rolling. - If, in the opinion of the Contracting 
Officer, the desired compaction of the material for any portion of com- 
pacted embankment fill is not secured by the minimum number of passes or 
coverages specified, additional complete passes or coverages shall be 
made over the surface area of such designated portion until the desired 
compaction has been obtained. 

5-09. INITIAL FILL ON BESROCK. - The areas of bedrock surfaces upon 
which or adjacent to which compacted gravel, impervious or random fill 
materials are to be placed shall be stripped and cleaned as specified in 
Section 3, EXCAVAIION. The initial layer of gravel fill materials placed 
upon bedrock surfaces shall be as specified in Paragraphs 5-06, 5-0? and 
5-08 of these specifications. During the placement of layers of random 
or impervious fill material, special effort shall be made to obtain com- 
paction adjacent to and a tight contact with inclined bedrock surfaces 
using the rolling equipment, treads of tractors, or wheels of rubber-tired 

5-14 



equipment' available at the site of the work. The open joints aud cracks 
in the areas of bedrock surface upon or adjacent to -which compacted 
impervious fill material is to be placed shall be filled with mortar as 
and where specified in Paragraph 5-05, above. Prior to the placement 
of a layer of impervious or random fill material which is to be compacted 
by the specified rollers or by the specified crawler-type tractor upon a 
bedrock surface, depressions, steps, or cavities in the bedrock surface, 
as selected by the Contracting Officer, within the contact area, shall be 
filled with mortar or concrete in accordance with Paragraph 5-05, above, 
or with special impervious fill in accordance with Paragraph 5-10 below* 
The initial layers of impervious and random fill material to be compacted 
by rolling placed upon bedrock surfaces shall be as specified in Paragraphs 
5-06, 5-07 and 5-08 of these specifications. 

5-10. SPECIAL IMPERVIOUS FILL, - a. Walls and Steep Bedrock Surfac e . - 
Special impervious fill material shall be placed adjacent to all walls : 

within the contact areas of the surfaces of the walls and the compacted 
impervious fill sections and to steep bedrock surfaces at the sections 
shown on the drawings and at other locations as directed by the Contracting 
Officer. The special impervious fill material shall be placed and com- 
pacted in a manner to insure a very tight contact between the fill and 
the wall or bedrock surface and satisfactory compaction of the fill in the 
vicinity of the surface. The special impervious fill material shall be 
the same material and shall be placed, conditioned and compacted as 
specified for impervious backfill in Paragraph 5-11 of this section. The 
special impervious fill shall extend away from the wall or bedrock surface 
at least 12 inches into the area of .operation .'of rolling equipment. The 
horizontal width of special fill will vary according to the unevenness 
and steepness of the wall or rock surface. The horizontal wid-ch of 2 feet 
shown on the drawings is for payme'nt purposes only and does not indicate 
the actual widths that will be required. The special impervious fill 
material shall be placed and compacted to a height equal to the thickness 
of each of the adjoining fill layers prior to the placement of the adjoining 
fill layer. After placement of the adjoining fill layer, special impervious 
fill material shall not be placed until after compaction by rolling is 
completed along the wall or bedrock surface. During the rolling operation, 
the roller shall be operated as close to the wall or bedrock surface as 
possible, traveling parallel with the surface. 

b. Depressions in Bedrock Surfaces. - Depressions, steps and 
cavities in the bedrock surfaces, as selected by the Contracting Officer, 
within the bottom of the foundation cut-off shall be filled with special 
impervious fill material as directed. Similar foundation areas of the 
compacted impervious material between the foundation cut-ff of the' dam and 
the upstream limit of the compacted sand fill zone which have been hand- 
cleaned in accordance with Section 3, EXCAVATION, shall be filled with 
special impervious fill material to the extent considered necessary by the 
Contracting Officer to obtain satisfactory compaction in the initial compacted 

5-15 k3 



impervious or random fill layers. The use of special impervious fill 
material shall be limited to the amount necessary to obtain a working 
surface and areas which will permit the placement and compaction of 
initial layers of compacted impervious or random fill material as speci- 
fied in Paragraph 5-09, above. The special impervious fill material shall 
be the same material and shall be placed, conditioned and compacted as 
specified for impervious backfill in Paragraph 5-11, below. At steps 
in the bedrock surface, the special impervious fill will generally be 
placed and compacted to form a uniform slope of k horizontal on 1 vertical. 

5-11. BACKFILLS, - a. General. - The various types of backfill 
materials shall be placed~to the lines, grades, and cross -sections indicated 
on the drawings or as modified by the Contracting Officer within any other 
zones defined by the Contracting Officer, except as stated below. All 
backfill materials shall be compacted as stated herein. In excavated areas 
adjacent to concrete structures where the actual excavation slopes do not 
correspond with the payment limits shown on the drawings or as modified 
by the Contracting Officer, the backfill shall extend to the actual excava- 
tion slopes. Only equipment specified in this paragraph shall be used to 
place, spread, and compact backfill. Wo backfill material or other load 
shall be placed on or against surfaces of concrete structures for periods 
of Ik days after placing the concrete. The materials for impervious and 
gravel backfills shall be as specified in Paragraph 5-04 of this section 
for impervious and gravel fill materials respectively. The preparation 
of foundation for backfill shall be as specified in Paragraph 5-05. 

£' Compacted Impervious Backfill. - The placement and compaction 
of impervious backfill material shall be in a manner that will produce 
satisfactory compaction and a tight contact of the backfill material with 
the adjoining concrete or bedrock surface. No impervious backfill material 
shall be placed in water or on a surface of previously placed backfill 
which has become soft due to rain, frost or other conditions . All soft 
material shall either be recompacted or removed as directed. The material 
for compacted impervious backfill shall be conditioned. to provide a moisture 
content at time of compaction between optimum moisture content and 3 per- 
centage points above optimum as determined by AASHO Standard Compaction 
Method No. T99-5T, Msthod A. All stones greater than 3 inches in diameter 
shall be removed from the material during placement. Materials to be 
spread shall be piled outside the limits of the backfill area. The back- 
fill shall be constructed by spreading material in layers 2 inches or less 
in thickness by hand shoveling. Each layer of material shall be compacted 
by at least k coverages of the tamping foot of an approved power tamper. 
At least two tampers shall be in operation for every laborer spreading 
the material. To insure the development of a tight contact of "backfill 
material with concrete or rock surfaces, layers of material shall be placed 
to form a fillet adjacent to the surfaces. Each layer of the fillet shall 
be compacted with approved power tampers with the direction of tamping 
as near to perpendicular as practical to the concrete or rocl? surface. 
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£* Comp acted Gravel Backfill . - The placement and compaction 
of gravel bacJcfill material shall be in a manner that will produce satis- 
factory compaction and complete filling immediately adjacent to bedrock 
and concrete surfaces. Compacted gravel' backfill material shall be 
spread by hand shoveling in approximately horizontal layers not exceeding 
k inches in thickness and each layer shall be compacted either by k 
coverages of the tamping foot of an approved power tamper or by an ap- 
proved surface vibrator of standard commercial make. If a vibrator is 
used, the base of the vibrator shall be in contact with each square foot 
of the surface of the layer being compacted for a period of at least 
20 seconds. All stones having maximum dimensions greater than k inches 
shall be removed from the layer prior to compaction by either method. 

5-12. SLIDES. - In the event of slides in any part of the embankment 
prior to final acceptance of the work, the contractor shall remove material 
from the slide area, as directed, and shall rebuild such portion of the em- 
bankment. In case it is determined that the slide was caused through the 
fault of the contractor, the removal and disposal of material and the re- 
building of the embankment shall be performed without cost to the Government.; 
otherwise this work will be paid for at the applicable contract unit prices 
for borrow excavation and compacted fill or backfill. 

5-13. MEASUREMENT. - a. Compacted Fills. -The quantities of compacted 
impervious, random, sand, gravel, and processed sand fills to be paid for. 
will be the volumes computed from the applicable lines, grades, thicknesses, 
and limits shown on the drawings, specified herein, or as directed for the 
respective embankment sections. The limits of sections of the fills or 
materials which are not definite on the drawings or as stated in these 
specifications and which depend upon topography and field conditions 
shall be determined by field surveys. In areas where it is impracticable 
to place a layer of gravel fill of uniform thickness due to the unevenness 
of the foundation, the limits of the gravel fill layer shall be as determined 
by field surveys. In the embankment where the bubble gage shelter is to 
be constructed, the lines, grades, and limits of the sections of fill 
materials will be taken as being the continuations of the normal lines, 
grades, and limits on either side of the bubble gage shelter. 

£* Backfill. - Compacted backfills at locations shown on the 
drawings will be measured for payment as the volumes computed from the ap- 
plicable limits and payment lines indicated on the cross sections, shown 
on the drawings, as stated in these specifications or as otherwise established 
by the Contracting Officer. The measurements shall not include the 
volumes of compacted backfill material placed outside the excavation 
payment lines shown on the drawings. Backfill directed to be placed at 
locations not shown on the drawings will be measured as the actual volume 
of backfill in place. 

c. Special Imperviou s Fill. - Special impervious fill placed 
against concrete walls will be measured for payment as a volume on the 
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ba'sis of a zone of fill 2 feet thick measured horizontally with an area 
equal to the actual area of contact of the fill against the wall. 
Special impervious fill at locations shown on the drawings against 
steep bedrock surfaces will he measured for payment as a volume on the 
basis of a zone 2 feet thick with an area equal to the projection 
horizontally upon a vertical plane of the surface area against which 
special impervious fill has been satisfactorily placed. The plane 
on which the projection is made will be parallel to the centerline of 
the conduit for measurement of special impervious fill placed against 
the side rock excavation slopes. Special impervious fill directed to 
be placed against steep bedrock faces at locations other than shown on 
the drawings will be measured as the actual volume in place. Special 
impervious fill which is placed in depressions, steps and cavities in 
bedrock surfaces shall be measured for payment as the total volume in 
place as determined by field surveys made of the foundation areas of the 
depressions, steps and cavities prior to filling and surveys made of the 
finished surfaces after filling. 

d. Mortar and Concrete for Foundation Preparation. - Mortar 
for" filling cracks and joints in the bedrock surface in areas which are 
required to be handcleaned and to receive compacted impervious and random 
fills and impervious backfill in accordance with Subparagraph 5 -05b will 
not be measured for separate payment. All other mortar and all concrete 
used in the preparation of bedrock foundations in areas to receive com- 
pacted impervious and random fill and impervious backfill in accordance 
with Subparagraph 5~05b will be measured for payment as the actual 
volumes of such mortar and concrete satisfactorily placed as determined 
by field surveys of the areas involved made prior to and after placement 
of the mortar or concrete. 

£' M^ti onal Rolling, » - Additional rolling for compaction will 
be measured for payment on the basis of the number of roller hours the 
compaction equipment is operated in accomplishing the compaction specified 
in Paragraph 5-08 of this section. 

5-14. PAYMEBT. - a. Compacted Fill. - Compacted fills and materials, 
measured as stated in Subparagraph 5 -13 a above, satisfactorily placed and 
compacted, will be paid for at the applicable contract unit prices per 
cubic yard for Item No. 10, "Compacted Impervious and Random Fills", Item 
No. 15, "Compacted Sand Fill," Item No. 13, "Compacted Gravel Fill/' and 
Item No. 12, ''Compacted Processed Sand Fill." Such payments shall constitute 
full compensation for all work in connection with the preparation of the 
foundations of the embankments (other than that specified in Subparagraph 
d, below), the spreading, harrowing, conditioning for moisture, compacting, 
removal of objectionable material, and all other incidental work required 
for the construction, protection, and maintenance of embankment sections 
exclusive of compensation for the excavation and transportation of material 
from required excavations and from the borrow area. Payment of contract 
unit prices for "Compacted Gravel Fill", "Compacted Sand Fill" and "Compacted 
Processed Sand Fill" shall, in addition, include all costs of furnishing 
acceptable material and transporting it to the locations in which it is 
to be placed. 
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b * Backfills . - Compacted backfills measured as stated in 
Subparagraph 5 -13b above, vill be paid for at the applicable contract 
unit prices for Item No. 11, ""Compacted Impervious Backfill", and Item 
No. it, "Compacted Gravel Backfill". Such payment shall constitute full 
compensation for all work in preparation of the foundation of contact 
surfaces (other than that specified in Subparagraph d below) and the 
spreading, conditioning, and compacting of backfill material and all other 
operations incidental to the placement of backfill materials. afterpayment 
of contract unit price for Item No. Ik, "Compacted Gravel Backfill shall 
also include compensation for furnishing acceptable gravel backfill 
material and transporting to the locations in which it is to be used. 

c - Special Impervious Fill. - Special impervious fill will be 
paid for at the applicable contract unit price per cubic yard for Item 
No. 11, "Compacted Impervious Backfill". Such payment shall constitute 
full compensation for the preparation of foundations or contacting 
surfaces (other than that specified in Subparagraph d below) and the 
spreading, conditioning, compacting and all other operations incidental 
to the placement of the special impervious fill materials. 

d. Mortar and Concrete for Foundation Preparation. - No separate 
payment will be made for filling and sealing open joints and cracks in 

the bedrock surface in accordance with Subparagraph 5-05b, payment for 
which vill be included in the contract unit price per square (100 square 
feet) for Item 7, "Hand Cleaned Bedrock Surfaces : . Payment for all other 
mortar and all concrete used in the preparation of foundations and measured 
as stated in Subparagraph 5 -13d will be made at the established contract 
unit price per cubic yard of $£0.00 for Item 23A, "Concrete for Foundation 
Preparation". Such payments shall constitute full compensation for all 
labor, materials, forming, and the use of all tools and equipment required 
to complete the work, except the cement used in the concrete for foundation 
preparation which will be measured and paid for as specified cement in 
Section 9, CONCRETE. 

e. Additional Rolling for Compaction., - .Additional rolling 
for the compaction of" fill "materials will be paid for at the applicable 
contract unit price per equipment hour for Item No. 18, "Additional 
Rolling of Fill". Such payment shall constitute full compensation for 
all costs including hauling unit or prime mover, and shall be based on 
the number of hours the roller is in actual operation with no allowance 
for down or standby time. 
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SECTION ;5A 

HIGHWAY FILL 
(Item 9) 

5A-01 SCOBE. - The work covered by this section of the specifica- 
tions consists of furnishing all plant, labor, equipment, and appliances, 
and of performing all operations in connection with the preparation o± 
foundations for highway fills and the placement and compaction of all 
materials for the formation of highway fills, except as hereinafter pro- 
vided, in strict accordance with the contract drawings and specifications 
and subject to the terms and conditions of the contract. This section 
does not cover the construction of fills for the construction of the dike 
and the relocation of tan Road and Sut cliff e Road which are covered m 
Section 5, "EMBANKMENTS, DAM AED DIKE". This section does not cover 
backfills for culverts, drains and appurtenant structures which are 
covered in Section 11, "EXCAVATION, TRENCHING AND BACKFILLING FOR CULVERTS 
AND DRAINS" . 

5A-02. DEFINITION. - The term "fill" as used in this section of the 
specifications is defined as a mass in the permanent construction com- 
posed of specified materials which have been placed in a specified manner, 
the total of which forms the embankment for a highway exclusive of gravel 
bedding, rock slope protection, topsoil, gravel base, pavement and hack- 
fill for construction of culverts, drains and appurtenant structures. 
Any material specified for formation of fill is termed herein as fill 
material" . 

5A-03. GENERAL PROVISIONS. - The highway fill sections shall be 
constructed to the lines, grades and cross-sections indicated on the 
drawings or as defined herein unless otherwise directed by the Contract- 
ing Officer. The contractor shall maintain and protect all uncompleted 
portions of the fill sections in a satisfactory condition at all times 
until final completion and acceptance of all work under the contract. 
Any approved fill material which is lost in transit or rendered unsuit- 
able after being placed in a fill section and before final acceptance oi 
the work shall be replaced by the contractor in a satisfactory manner. 
The contractor shall excavate and remove from sections of fill any 
material which the Contracting Officer considers objectionable and snail 
also dispose of such material and refill the excavated areas ss directed, 
all at no cost to the Government. The contractor may be required to 
remove, at his own expense, any material' placed outside of the prescribed 
slope lines. 

5A-04. MATERIALS. - a. General . - The suitability of all materials 
covered herein shall be subject to the approval of the Contracting 
Officer and their disposition in the fill sections shall be as directed. 
The materials shall be free of muck, trees, logs, stumps, standing or 
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matted "brush, matted roots, rubbish, and frozen materials. The use of 
material obtained from required stripping operations in the foundation 
areas of fills and embankments will not be permitted. 

b - Earth Fill . - Earth fill material for use in the construc- 
tion of highway fills shall consist of suitable earth or friable disin- 
tegrated rock obtained from the required unclassified excavations of the 
highway and dam and from the unclassified excavations in Part 1 of the 
borrow area, except that no material from the borrow area suitable for 
use as impervious fill material will be permitted in the highway fill. 
Earth fill material containing topsoil or humus may be used provided 
that such material shall be dispersed throughout the fills in such a 
manner that there will be no continuous or consecutive layers of such 
material. Earth fill material shall contain no stones larger in greatest 
dimension than two-thirds the thickness of the layer in which it is to 
be placed, except that material placed in the top foot of a fill section 
shall contain no stones larger than k inches in greatest dimension. 

c. Rock Fill . - Rock fill material for use in the construction 
of highway fills shall consist of suitable material containing 25 percent 
or more, by volume, or stones or rock fragments larger than 6 inches in 
greatest dimension, obtained from the required unclassified and rock ex- 
cavations for the relocation of Wales Road and the access road and of 
oversize stones removed from the earth fill materials during placement. 
Rockfill material shall consist principally of rock fragments of less 
than 2k inches in maximum dimension. 

5A-05. PREPARING GROUND SURFACE FOR FILL. - Sloped ground surfaces, 
steeper than 1 vertical to k horizontal, on which highway fill is to be 
placed, shall be plowed, stepped, or broken up, as directed, in such 
manner that the fill material will bond with the existing surface. Where 
the existing ground surface is not to be disturbed, all stump holes and 
other depressions shall be filled with earth and compacted prior to 
placing the overlying fill materials. Where the surface of an existing 
roadway, including shoulders, is less than 3 feet below the top of the 
highway fill, the existing road and shoulders shall be spiked and scari- 
fied for the full width of the roadbed sufficiently to permit uniform 
shaping, compaction, and bonding between the old material and the new. 

5A-06. PLACEMENT OF FILL MATERIALS. - a. General . - No earth 
highway fill material shall be placed in any area inundated with water. 
Ho fill material shall be placed upon a surface of frozen material nor 
shall snow, ice, or frozen material be incorporated in any fill section. 
Ho fill material shall be placed on previously compacted fill material, 
which, in the opinion of the Contracting Officer, has been affected by 
frost until the surface of the previously placed material has been 
loosened and recompacted, as hereinafter specified. No fill material 
shall be placed in an area within which compaction equipment is being 
operated. Layers of fill materials shall be placed and spread over areas 
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xar£0 enough to permit an orderly pattern for operating cojrpaction ec^i?- 
*&ni. Highway fills shall he constructed in longitudinal reaches of at- 
least 200 feet except at locations where the total length of the fill is 
less. Temporary construction and slopes shall not he steeper than 1 
vertical. to 3 horizontal. The top foot of all highway fills shall he 
constructed of the earth fill material specified in Subparagraph 5A-0'+b 
above. The remaining portions of the fill sections may be constructed of 
either earth fill or rock fill materials. 

b ' Spreading . - (l) Earth fill materials. - After dumping, 
earth fill~material shall be spread by bulldozers or other approved 
means in approximately horizontal layers over the entire fill area. 
The thickness of each layer before compaction shall not be more than 
8 inches when compaction is done with the tamping roller nor more than 
6 inches when compaction is done with a crawler-type tractor. During 
the dumping and spreading operations, all stones having maximum dimen- 
sions greater than two-thirds the thickness of the layer being placed 
or, in the top foot of a fill section, greater than k inches shall be 
removed. Oversize stones thus removed may be incorporated in rock fill 
layers of the highway fill. Earth fill material placed in areas which 
in the opinion of the Contracting Officer are too restricted for the 
operation of the roller or tractor and in areas where the roller or 
tractor are not permitted to operate shall be spread in k-inch layers 
by hand shoveling. 

(2) Rockf ill Materials. - Rockfill materials shall be 
placed in horizontal lifts extending the full width of the fill section. 
Lift thicknesses shall not exceed two feet. Materials containing rock 
shall be deposited on the material being compacted and shall be uni- 
formly spread over the preceding layers by an approved crawler-type 
tractor. During the spreading operations, the finer rock materials 
shall be spread over the rock and these materials compacted with the 
approved crawler-type tractor. The spreading and rolling-in of the 
finer materials shall continue until the interstices are completely 
filled with well compacted materials and the entire layer is a densely 
compacted mass. Individual rocks not exceeding k£> inches in greatest 
dimension will be permitted provided such rocks are carefully distributed, 
solidly bedded, and all interstices filled with densely compacted finer 
materials as specified above, and provided the use of such larger rocks 
will not interfere with the general plan for placing the materials in 
horizontal layers having a maximum loose thickness of 2k inches. Where 
sufficient fines from the rock excavation are not available to fill the 
interstices, earth fill material shall be used. 

5A-O7. MOISTURE CONTROL OF PILL MATERIALS. - The moisture contents 
of the highway fill materials shall be such as to prevent excessive 
rutting and dust and to permit satisfactory operation of the hauling. and 
compacting equipment. 
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5A-08. COMPACTION OF PILL MATERIALS. - a. Equipment , - Compaction 
equipment shall conform to the following requirements and shall be used 
as prescribed in subsequent paragraphs. 

(1) Tamping Rollers. - Tamping rollers shall consist of a 
double drum unit with a drum diameter not less than 36 inches and an 
individual drum length of not less than hQ inches. The drums shall be 
ballasted with water or sand and water. Each drum shall have staggered 
feet uniformly spaced over the cylindrical surface such as to provide 
approximately three tamping feet for each two square feet of drum sur- 
face. The tamping foot shall be 7 to 9 inches in clear projection from 
the cylindrical surface of the roller and shall have a face area of not 
less than 5 nor more than 7 inches. The roller shall be equipped with 
cleaning fingers, so designed and attached as to prevent the accumulation 
of material between the tamping feet, and the cleaning fingers shall be 
maintained at their full length throughout the periods of use of the 
roller. The weight of the roller shall not be less than 1,000 pounds 
per foot of linear drum length weighted. The design and operation of 
the tamping roller shall be subject to the approval of the Contracting 
Officer who shall have the right at any time during the execution of the 
work to direct such repairs to the tamping feet, minor alterations in the 
roller, and variations in the weight as may be found necessary to secure 
optimum compaction of the earth fill materials. At the start of com- 
paction operations, the drums of the rollers shall be full of water. 
Placement of the embankment materials shall not commence unless every 
tamping foot of every roller to be used has a plane surface area as 
specified by the manufacturer of each roller. If, during the placement 
of fill, this plane surface area of any tamping foot on a roller becomes 
equal to or less than two-thirds the manufacturer's specified area, the 
use of the roller shall not be permitted until the plane areas of all 
tamping feet on the roller are restored to the manufacturer's specified 
area. The roller shall be pulled by a tractor of sufficient power to 
operate the roller at a speed of approximately 3 miles per hour. 

(2) Crawler-type Tractor. - The crawler-type tractor 
used for the compaction of fill materials shall weigh not less than 
20,000 pounds and shall exert a unit tread pressure of not less than 
9 pounds per square inch. 

(3) Power Tampers. - Power tampers for the compaction of 
earth fill materials in areas where the roller or tractor cannot operate 
shall be commercially manufactured pneumatic tampers approved by the 
Contracting Officer. Jackhammers and similar equipment not specifically 
designed and manufactured for the compaction of earth will not be approved. 

*>• Earth Fill . - After a layer of earth fill material has 
been satisfactorily spread, the layer shall be compacted by not less 
than 6 complete passes of the tamping roller or by not less than six 
coverages of the tread of the crawler-type tractor. A complete pass of 
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the tamping roller shall consist of the entire coverage of the area with 
one trip of the equipment. Each trip of the tamping roller shall overlap 
the adjacent trip by not less than two feet- In areas which are too 
restricted for the practicable operation of the roller or the tractor 
and in areas within which the roller or tractor are not permitted to operate* 
each fill layer shall be compacted by four coverages of the foot of an ap- 
proved power tamper. 

c » Hock Fill . - Compaction of rock fill materials other than 
that incidental to the spreading operation specified in Paragraph 5A-06, 
above, will not be required. 

5A-09. SLIDES. - In the event of slides in any part of the highway 
fills prior to final acceptance of the work, the contractor shall remove 
material from the slide areas as directed and shall rebuild such portion 
of the fill. In case it is determined that the slide was caused through 
the fault of the contractor, the removal and disposal of material and the 
rebuilding of the fill shall be performed without cost to the Government; 
otherwise, this work will be paid for at the applicable contract unit 
prices for borrow excavation and compacted fill. 

5A-10. MEASUBEMEHT. - The quantity of highway fill to be paid for 
will be the volume computed from the applicable lines, grades, thick- 
nesses and limits shown on the drawings, specified herein, or as directed, 
for the highway fill sections. The limits of fill sections which are not 
definite on the drawings or as stated in these specifications and which 
depend upon topography and field conditions shall be determined by field 
surveys. Measurement for highway fill will include the sections of earth 
fill and rock fill materials. The quantities shall not include the 
quantity, of any fill or backfill paid for under other items. 

5A-11. PAYMENT. - Highway fill measured as stated in Paragraph 5A-10 
above, satisfactorily placed and compacted, will be paid for at the con- 
tract unit price per cubic yard for Item Ho. 9, "Compacted Highway Fill" . 
Such payment shall constitute full compensation for all work in connection 
with the construction, protection and maintenance of the highway fills, 
exclusive of compensation for excavation and transportation of materials 
from required excavations and borrow area to the fill sections. 
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SECTION 6 

ROCK SLOPE PROTECTION, GRAVEL BEDDING. AND ROAD GRAVEL 
(Items 16, 17 and 19) 

6-01. SCOPE. - The work covered in this section of the specifica- 
tions consists of furnishing all plant, labor, and materials, and per- 
forming all operations in connection with the construction of all 
sections and layers of rock slope protection, gravel bedding, and road 
gravel for the dam embankments, certain cut slopes and other project 
features in strict accordance with these specifications and the applicable 
drawings subject to the terms and conditions of the contract. This 
section does not cover base and surface courses for roads and driveways 
and roadway shoulders, which are covered in Section k. 

6-02. MATERIALS. - a. General. - All gravel bedding and road 
gravel materials shall be approved materials furnished by and at the 
expense of the contractor. All provisions of Section 5, "EMBANKMENTS, 
DAM AND DIKE", relative to contractor furnished -materials shall be ap- 
plicable to the gravel bedding and road gravel materials except as 
specified otherwise herein. The loading and hauling of any of the 
materials covered by this section of the specifications shall be performed 
in a manner which will prevent segregation and will assure placement of 
well -graded materials. Rock slope protection materials shall be placed 
directly in the rock slope protection layers and sections after processing 
without stockpiling. 

b. R ock Slope Protection . - Rock slope protection material 
shall consist of hard, durable and sound stone or rock fragments obtained 
from the required rock excavations, processed as specified herein, and of 
oversize stones removed during placement of fill materials in the embank- 
ments. All loose earth shall be removed from oversize stones prior to 
placement in the rock slope protection layers and sections. The material 
obtained from the required rock excavations shall be processed to produce 
a well -graded material between the maximum size particle specified and tte 
minimum size particle specified. The maximum size particle specified 
shall be that which can be placed in the layer or lift specified except 
that the volume of the maximum size stone shall not exceed l/2 cubic 
yard. The larger size rock blocks shall be broken by secondary blasting* 
The minimum size particle specified shall be the smallest size fragment 
which will not pass a 6-inch bar grizzly. The processed rock slope pro- 
tection material may contain up to 10 percent by weight of particles 
smaller than that specified above. Rock blocks for turnaround shall be 
2' x 2' x 2* and placed as shown on the drawings. 

£• Gravel Bedding . - Gravel bedding material shall be approved 
material consisting of reasonably well -graded bank-run sandy gravel or 
gravelly sand furnished by and at the expense of the contractor. Gravel 
bedding material shall conform to the following gradation requirements: 
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(1) The material shall contain no individual stone with 
a maximum dimension greater than 12 inches nor greater than one-half the 
thickness of the gravel bedding layer to be placed, whichever is less. 
The material shall not contain more than 50 percent, by dry weight, of 
stones larger than 3 inches in maximum dimension. 

(2) Of the component of the material passing the 3-inch 
U. S. Standard Sieve, at least 25 percent and no more than 60 percent, by 
dry weight, of the particles shall pass the No. h U. S. Standard Sieve. 

(3) Of the component of the material passing the No. k 
U. S. Standard Sieve, not more than 15 percent, by dry weight, of the 
particles shall pass the No. 200 U. S. Standard Sieve. 

i- Hoad Gravel . - Material for road gravel shall be approved 
material consisting of natural bank-run, well-graded, sandy gravel or 
gravelly sand furnished by and at the expense of the contractor and 
meeting the following gradation requirements: 

U. S. Standard Percent Passing 

Sieve Size by Dry Weight 

3-inch 100 

No. k 30-60 

No. 200 2-10 

6-03, FOUNDATION PREPARATION. - a. Embankment Foundation Areas . - 
The foundation areas of the dam embankment and highway fills upon which 
rock slope protection and gravel bedding are to be placed shall be 
stripped and prepared as specified in Section 3, EXCAVATION. No mate- 
rial shall be placed in any foundation area until the area has been 
inspected and approved by the Contracting Officer. 

b. Surface Base Areas . - The surface areas of embankment 
sections of impervious, random, sand, gravel, and processed sand fills, 
highway fill and gravel bedding and areas produced by excavations out- 
side of the limits of the foundations of the embankments, all upon 
which gravel bedding or rock slope protection materials are to be placed, 
shall be trimmed to conform to the lines and grades shown on the draw- 
ings, except as otherwise stated herein. The surface areas of embank- 
ment sections may have a tolerance of k- inches in limited portions from 
the lines and grades shown on the drawings. Where surface base areas 
of natural earth or embankment sections of impervious, random, sand 
gravel, and processed sand fills are below the lines and grades shown 
on the drawings, the low areas shall be brought to grade either by 
(l) filling with material similar to the base material and placed and 
compacted, as directed, with pneumatic tampers, or crawler-type tractors, 
or (2) by filling with the material to be placed on the area, and no 
additional payment will be made for any material or work thus required. 
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Immediately before the placing of any material, the prepared base shall 
be inspected and no material shall be placed thereon until the areas have 
been approved. 

c. Subgrade for Road Gravel . - The entire subgrade surface , 
for road gravel, shall be compacted by 6 coverages of the tread of a 
crawler-type tractor or by other approved means. After compaction, the 
surface of the subgrade shall show no deviation in excess of 2 inches 
from the grades indicated on the drawings. No road gravel shall be 
placed on any subgrade area until the area has been inspected and ap- 
proved by the Contracting. Officer. 

6-04. ROCK SLOPE PROTECTION. - a. General . - Rock slope protec- 
tion material, as specified in Paragraph 6-02 of this section, shall be 
used to construct the rock slope protection layers and sections of the 
dam embankment, highway fills, on certain cut slopes, and at other 
locations indicated on the drawings. The furnishing and placing of 
rock blocks at turnaround is included under rock slope protection. No 
rock slope protection material shall be placed against concrete struc- 
tures until the concrete has been in place at least Xk days. In placing 
the rock against concrete structures, care shall be taken to protect the 
concrete. 

£• Placement . - Rock slope protection material shall be 
placed in such a manner as to produce a masa of rock with the minimum 
practical percentage of voids. The rock slope protection layers shall 
be constructed to the lines and grades shown on the drawings. . A 
tolerance of plus or minus 6 inches from the slope lines and grades 
shown on the drawings will be allowed in the finished surface of the 
rock slope protection layers, except that either extreme of such 
tolerance shall not be continuous over an area greater than 200 square 
feet. Placement shall be in a manner which will not cause segregation 
of the particles and which will avoid displacement of gravel bedding 
materials. Placement by dumping into chutes, pushing by bulldozers, or 
by other methods likely to cause segregation, will not be permitted. 
The larger rock fragments shall be well distributed in the entire mass 
and the finished rock slope protection layers shall be free from segrega- 
tion, objectionable pockets of small stones, and clusters of larger 
rock fragments. Oversize stones obtained from embankment fill materials 
and other materials shall be placed so that they will not appear on the 
finished surfaces of the rock slope protection layers. Rearranging of 
individual stones by hand or by mechanical equipment will be required 
to the extent necessary to obtain good distribution of stone sizes and 
to shape the surface within the specified tolerances and to obtain a 
uniform appearance throughout. Rock slope protection layers with 
horizontal widths greater than 10 feet shall be constructed in hori- 
zontal lifts of no more than 3 feet in thickness. Elsewhere rock slope 
protection material shall be placed to its full course thickness in one 
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operation. No bulldozer or similar equipment will be permitted to operate 
on the outer surfaces of rock slope protection layers. Placement of rock 
slope protection material on the dam embankment shall not lag behind 
by more than 3 feet measured vertically nor precede the placement of 
adjacent gravel bedding material. Voids in the surface of the rock 
slope protection layers within the limits of the l6-foot service road 
on the upstream face of the dam shall be filled prior to placement of 
road gravel with rock spalls or rock screenings produced in the prepara- 
tion of rock slope protection. During the construction of the upstream 
rock slope protection layer on the dam embankment in the vicinity of the 
outlet works, provisions shall be made for the later installation of the 
bubble gage conduit and air vent. A trench shall be left open at the 
surface of the rock slope protection as shown on the drawings. Rock 
slope protection material shall be placed along the trench in such a 
manner that rock slope protection material may be placed later in the 
trench. 

c « Measurement . - The quantity of rock slope protection to be 
paid for will be measured as the total volume computed from the lines, 
grades, thicknesses, and limits shown on the drawings or as modified by 
the Contracting Officer. The lower limits of the rock slope protection 
layers which are not definite on the drawings and depend upon field 
conditions and topography will be determined by a survey made imme- 
diately prior to placement of rock slope protection material. Each 
rock block placed at turnaround will be considered for payment purposes 
as measuring 8 cubic feet. 

d. Payment . - Payment for rock slope protection will be made 
at the contract unit price per cubic yard for Item 19, "Rock Slope 
Protection" . Such payment shall constitute full compensation for 
handling, cleaning, sorting, processing (including grizzlying), load- 
ing of processed material and hauling thereof to the permanent work, 
the loading of rock screenings and the hauling thereof to the permanent 
work or to the spoil areas, and placing of rock slope protection 
material, the shaping, grading, and working the outer surfaces including 
placement of rock screening on the outer surfaces beneath the service 
road, the breaking of oversize rock blocks, and all other work incidental 
to the construction of rock slope protection layers, exclusive of excava- 
tion, stockpiling, rehandling from stockpiles, hauling to processing 
plant, and all other work for which payment is made in accordance with 
Section 3, "EXCAVATION" and Section 5, "EMBANKMENTS - DAM AND DIKE". 
Furnishing and placing rock blocks at turnaround will be paid for under 
Item 19. Payment for the placement of rock slope protection material 
in the trench for the bubble gage conduit and the finishing of the rock 
slope protection surface in the trench area shall be included in the 
contract lump sum price for Item 27, "Bubble Gage Shelter" . 

6-05. GRAVEL BEDDING. - a. General . - Gravel bedding material as 
specified in Paragraph 6-02 of "this section shall be placed to the lines, 
grades, thicknesses and limits shown on the drawings or as directed by 
the Contracting Officer to form the gravel bedding layers. 
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b. Placem ent. - Gravel bedding material shall be placed and 
spread uniformly on the prepared base, in a satisfactory manner, to 
provide a layer with the thickness shown on the drawings or as directed. 
Placing of material by methods which will tend to segregate particle 
sizes within the layer will not be permitted. Any damage to the surface 
of the gravel bedding prior and during placing of rock slope protection 
materials shall be repaired before proceeding with the work. Compaction 
of the gravel bedding will not be required but it shall be finished to 
present a reasonably even surface free from mounds or windrows. Place- 
ment of gravel bedding on slopes of the dam embankment sections shall not 
precede the placement of adjacent embankment fill material nor shall it 
lag behind by more than 5 feet measured vertically. During the place- 
ment of the gravel bedding on the upstream slope of the dam embankment 
in the vicinity of the outlet works, provisions shall be made for the 
later installation of the bubble gage conduit. In no case shall the 
gravel bedding that is to be placed after the installation of the bubble 
gage conduit be stockpiled on the completed portions of rock slope 
protection. 

£• Measurement . - The quantities of gravel bedding to be paid 
for will be measured as the volumes computed from the respective lines, 
grades, thicknesses, and limits shown on the drawings or as directed by 
the Contracting Officer. The lower limits of the gravel bedding which 
are not definite on the drawings and which depend upon field conditions 
and topography shall be determined by surveys. 

d. Payment . - Payment for gravel bedding will be made at the 
contract unit price per cubic yard for Item l6, "Gravel Bedding". Such 
payment shall constitute full compensation for furnishing, hauling, 
placing of gravel bedding, maintenance of the layers, preparation of 
foundations, and all other work incidental to the construction of the 
gravel bedding specified. No payment will be made for excess thicknesses 
of gravel bedding layers nor for material required to replace foundation 
material lost by rain wash, wind erosion, or otherwise, except for 
additional gravel bedding material ordered in writing by the Contracting 
Officer. Payment for the placement of gravel bedding in the trench area 
for the bubble gage conduit shall be included in the contract lump sum 
price for Item 27, "Bubble Gage Shelter". 

6-06. ROAD GRAVEL. - a. General ■ - Road gravel material as speci- 
fied in Paragraph 6-02 above, shall be placed to the lines, grades, 
thicknesses and limits indicated on the drawings or as directed by the 
Contracting Officer to form the road gravel section of the road across 
the top of the dam embankment and of the service road. 

13 • Placement . - After the subgrade is prepared in accordance 
with the provisions in Paragraph 6-03 above, the road gravel section 
shall be constructed by spreading the material in layers not exceeding 
6 inches in thickness. The material as spread shall be well graded with 
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no pockets of fine material nor segregation of coarse and fine particles. 
After spreading, each layer shall be compacted with at least 6 coverages 
of the tread of a crawler type tractor weighing at least 20,000 pounds. 
The final surface of the road gravel shall be graded to provide a smooth 
even surface. In areas adjacent to the bubble gage shelter, the road 
gravel shall be compacted using a surface vibrator as specified in 
Paragraph 5-08a. The contractor shall maintain the final surface in a 
satisfactory condition until final completion and acceptance of all work 
under the contract. 

£/ Measurement. - The quantity of road gravel to be paid for 
will be measured as the volume computed from the thicknesses and limits 
indicated on the drawings or as modified by the Contracting Officer. 



d. Payment . - Road gravel will be paid for at the contract 
unit price~per cubic yard for Item 17, "Road Gravel". Such payment 
shall constitute full compensation for furnishing, hauling, placement, 
compaction, grading, and all other work incidental' to the construction and 
maintenance of road gravel layers as specified. 
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SECTION 7 

FOUNDATION DRILLING AND GROUTING 
(Item 8) 

7-01. GENERAL. - a. Scope> - This section of the specifications 
covers drilling exploratory holes; drilling drain holes; drilling, washing 
and pressure testing grout holes; making grout connections; furnishing; 
handling, transporting, storing, mixing and injecting the grouting mate- 
rials; providing insulated pipe lines and a warmed enclosure for the 
grout plant to facilitate effective placement of grout during freezing 
weather; patching the finished grout holes; care and disposal of drill 
cuttings, waste water and waste grout; clean-up of the areas upon comple- 
tion of the work and all such other operations as are incidental to the 
drilling and the grouting. 

b. Program. - The work contemplated consists of constructing a 
grout curtain "beneath the dam and spillway weir, the approximate locations, 
limits, and details of which are indicated on the contract drawings. All 
grouting shall be done from natural and exeavated "bedrock surfaces except 
for holes at the intersection of the cut-off trench and outlet works where 
field conditions or construction progress may require grouting through the 
concrete leveling course. The program shown on the drawings and described 
herein is tentative and is presented for the purpose of canvassing bids. 
The amount of drilling and grouting which actually will be required is un- 
known, and will be. governed by conditions encountered as the work progress^;., 
The grouting program will be initiated following cleanup of any area of the 
rock surface or surfaces of rock excavated to design grades as approved by 
the Contracting Officer i gleanup shall be made in accordance with Para- 
graph 3-07 h. In no case will grouting be allowed closer than 50 feet to 
an area in which rock excavation or overburden excavation has not been 
completed to grade in order to facilitate the observation and calking 
of grout leaks. 

£■ Procedures . - Grouting mixes, pressures, the pumping rate 
and the sequence in which the holes are drilled and grouted will be deter- 
mined in the field and shall be as directed. 

7-02. EQUIPMENT. - a. Genera l , - All drilling and grouting equipment 
used shall be of a type, capacity and mechanical condition suitable for do- 
ing the work, as determined by the Contracting Officer. The power and 
equipment and the layout thereof shall meet all applicable requirements of 
local, State, and Federal regulations and codes, both safety and otherwise * 

b. Drilling Equipment . - Standard drilling equipment of the 
rotary, water circulating, diamond core drilling type shall be used to 
perform the drilling as specified in Paragraphs 7~04d through 7-O^f » 
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£' Grouting E quipment. - The grout plant shall be capable of 
supplying,, mixing, stirring and pumping the grout, to the satisfaction of 
the Contracting Officer, The plant shall have a minimum capacity of 30 
g.p.m. of grout injected at a pressure not greater than kO p.s.i. It shall 
be maintained in first-class operating condition at all times and any grout 
hole that is lost or damaged due to mechanical failure of equipment or in- 
adequacy of grout supply shall be replaced by another hole, drilled by the 
contractor at his expense. 

7-03. GROUTING MATERIALS. - a. Composition . - Grout will be composed 
of water and cement except when mortar grout is required as specified in.-: 
Paragraph 7-05 f „ The grout mixes will be designed by the Contracting Of- 
ficer and will be varied to meet the characteristics of each hole as deter- 
mined by conditions encountered. The various materials to be furnished by 
the contractor shall conform to the specifications listed in subparagraphs 
b, _c, and d, below. 

£• Water . - The water used in the grout shall be furnished by 
the contractor. It shall be fresh, clean and free from injurious amounts 
of sewage, oil, acid, alkali, salts, or organic matter. 

c. Cement . - Cement used in grout shall conform to Paragraph 
9-0ta>. The use of bulk cement will be permitted provided the contractor 
employs methods of handling, transporting, and storage that are satis- 
factory to the Contracting Officer; otherwise, only cement furnished in 
cloth or paper bags will be accepted to use in the work. A sufficient 
quantity of cement shall be stored at or near the site of the work to 
insure that grouting operations will not be delayed by shortage of 

cement. In the event the cement is found to contain lumps or foreign matter 
of a nature and in amounts which, in the opinion of the Contracting Officer, 
may be deleterious to the grouting operations, screening through a standard 
100-mesh screen may be required. No payment will be made for such screening. 

d. SancU - Sand for grout shall consist of hard, tough, durable, 
uncoated particles. It may be composed of natural sand, manufactured sand, 
or a combination of natural and manufactured sand. The shape of the parti- 
cles shall be generally rounded or cubical and shall not contain more than 
15 percent of flat or elongated pieces having a maximum dimension in ex- 
cess of five times the minimum dimension. If the sand is a combination 

of separately processed sizes or classification, or is a combination of 
natural and manufactured sands, the different components shall be batched 
separately or, subject to written approval, blended prior to delivery to 
the mixing plant. The sand shall be well graded from fine to coarse and 
the gradation, as determined in accordance with ASTM Designation CI36-63, 
for "Sieve or Screen Analysis of Fine and Coarse Aggregates" shall conform 
to the following requirements: 
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Cumulative Percentage "by Weight 
Passing Retained 



100 





95-100 


0-5 


60-85 


15.40 


20-50 


50-80 


10-30 


70-90 


0-5 


95-100 



Sieve Designation 
(U.S. Std. Square Mesh) 

8 

16 

30 

50 
100 
200 

In addition to the grading limits shown above, all sand used in the work 
shall have a fineness modulus within the range of 1.50 to 2.00. The 
grading of the sand as delivered to the mixer, during any 2h~hour period 
of operation, shall be controlled so that the fineness moduli of samples 
taken will not vary more than 0.10+ from the average fineness modulus. 
The results of previous tests and the service record may be used to deter- 
mine the acceptability of the sand. In the event previous tests and a 
service record are meager or not available, as in the case of newly 
operated sources, or are not satisfactory, the sand shall be subjected to 
such tests as are necessary to determine its acceptability. All sampling 
of sand shall be in accordance with the applicable sampling provisions 
contained in Federal Specification SS-R-lf06c(l)(Part 2) for "Road and 
Paving Materials; Methods of Sampling and Testing," or as directed. Un- 
less otherwise directed, all test samples shall be taken under the super- 
vision of the Contracting Officer and shall be delivered to a designated 
point, at the expense of the contractor, at least 60 days in advance of 
the time when sand will be required at the site of the work. All tests 
will be made by the Government at its expense. The tests to which the 
sand will be subjected will Include specific gravity, absorption, soundness 
in magnesium sulphate, petrographic analyses, and anyl:other tests that are 
necessary to demonstrate that mortar of adequate durability can be produced, 
The percentage of surface moisture in terms of the saturated surface-dried 
sand will be determined in accordance with ASTM 070-^7 for "Standard Method 
of Test for Surface Moisture in Fine Aggregate", or other method giving 
comparable results. Sand shall be stored in auch a manner as to avoid in- 
clusixm of any foreign materials in the grout. The storage piles shall be 
constructed so as to prevent segregation. All sand shall remain In free 
draining storage for at least 72 hours prior to use. 

7-<A. GROUT, DRAINAGE AND EXPLORATORY H0U3S. - a. General . - All 
holes for grouting, drainage, or exploration shall be drilled at the loca- 
tions, in the direction and to the depths shown on the drawings or as 
directed by the Contracting Officer. The first series of holes to be 
drilled and grouted shall be at intervals shown on the drawings and here- 
inafter are referred to as primary holes. The location of secondary and 
succeeding series (intermediate) holes shall be determined by the split 
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spacing method as defined in Subparagraph 7-05a(4), The number -of grout 
holes shall be increased progressively, by the split spacing method as 
deemed necessary by the Contracting Officer until the amount of grout used 
indicates that the foundation is tight- The use of grease, "rod dope' , or 
other lubricant on rotary drill rods will not be permitted. Each hole 
drilled shall be protected from becoming clogged or obstructed by means of 
a cap or other suitable device on the collar and any holeothat becomes 
clogged or obstructed before completion of operations shall be cleaned out 
in a manner satisfactory to the Contracting Officer or another hole provided 
by and at the expense of the contractor. That portion of drain holes which 
penetrates concrete shall be formed by embedding pipes in the concrete at 
the time of its placement, and no payment will be made for such partial 
depth of holes. Cost of furnishing and placing pipe shall be a subsidiary 
obligation included under the applicable contract price for drilling the 
holes. 

b. Pipe for Foundation Grouting . - All metal pipe and fittings 
required for constructing grout, and exploratory holes shall be furnished, 
cut, threaded, fabricated and embedded by the contractor. The pipe shall 
conform to Fed. Spec. WW-P-**06b for "Pipe; Steel, (Seamless and Welded 
(for Ordinary Use))" Weight A, Class 1. The fittings shall be malleable 
iron Type I in accordance with Fed. Spec. WW-P-521d & Am-1 for "Pipe-Fittings, 
Malleable Iron, Wrought Iron and Steel (screwed) 150-pound." Pipe will be 
black steel of the diameter and in the location indicated on the drawings. 
The pipe and fittings shall be cleaned thoroughly of all dirt, grease, oil, 
grout and mortar immediately before embedment. All joints shall be made up 
snug and the assembly held firmly in position and protected from damage or 
displacement until grouting is completed. The contractor shall take all 
necessary precautions to prevent any pipe from becoming clogged or obstructed 
from any cause and any pipe which becomes clogged shall be cleaned out in 

a manner satisfactory to the Contracting Officer at the contractor's expense. 
The presence of tramp metal such as nails, wire, bolts, nuts and other 
foreign material in the pipes through which diamond drilled holes are to be 
drilled shall be considered as obstructions. No separate payment will be 
made for the pipe and fittings as it will be considered a subsidiary obli- 
gation included under the applicable contract price for drilling the holes. 

c. Pipe for Foundation Drains . - Asbestos cement pipe required 
for constructing drainage holes shall be furnished, cut, and embedded by 
the contractor. The pipe shall conform to Federal Specification SS-P-351a, 
"Pipe Cement Asbestos", Class 150. Pipe will be of the diameter and in the 
locations indicated on the drawings. She pipe shall be cleaned thoroughly 
of all dirt, grease, oil, grout and mortar immediately before embedment, 
and should be held firmly in position and protected from damage or displace- 
ment while the concrete is being placed. The contractor shall take all 
necessary precautions to prevent any pipe from becomming clogged or obstructed 
from any cause, and any pipe which becomes clogged shall be cleaned out in 

a manner satisfactory to the Contracting Officer at the contractor's expense. 
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The presence of tramp metal such as nails, wire, bolts, nuts and other 
foreign material in the pipes through which holes are to be drilled shall 
be considered as obstructions, 

£■ Grout Hole Drilling . - Grout holes shall be drilled with 
standard rotary, water circulating, diamond core drilling equipment. No 
core recovery will be required and the type bit used shall be optional with 
the contractor. The minimum diameter of hole shall be 1-1/2 inches at the 
point of maximum penetration. Ho grout hole will be drilled at an angle 
greater than 45 degrees measured from the vertical nor to a depth greater 
than kO feet measured from the collar of the hole. If, as the work 
progresses, it is determined that holes to depths greater than indicated 
in the bid schedule are necessary, drilling to such greater depth will be 
ordered in writing, and the drilling to depths in excess of kO feet will 
be paid for at a negotiated unit price. Drilling will be done in accordance 
with the "Stage Grouting, Split Spacing" method hereinafter described. When- 
ever the drill water is lost, or artesian flow is encountered, the drilling 
operations shall be stopped and the hole grouted before drilling operations 
are resumed in such hole. The grout so injected remaining in a partially 
completed hole shall be removed therefrom by washing or other methods before 
it has set sufficiently to require redrilling. Redrilling required because 
of the contractor's failure to clean out a hole before the grout has set 
shall be performed at the contractor's expense except that where the grout 
has been allowed to set by direction of the Contracting Officer, the re- 
drilling will be paid for at the rate of 50 percent of the schedule price 
for drilling the grout hole. 

e. Drain Hole Drilling . - Drainage holes shall be drilled into 
the dam foundation through pipes embedded in the concrete for this purpose. 
Drain holes shall be drilled with standard rotary, water circulating, 
diamond core drilling equipment, but no core recovery will be required 
and the contractor may use coring or noncoring bits as he may elect. The 
minimum diameter of hole shall be 2-7/8 inches measured at the point of 
maximum penetration. Drain holes shall be drilled at angles and to depths 
as indicated on the drawings unless otherwise specified or changed by the 
Contracting Officer due to. conditions determined after the rock is exposed 
by construction operations. If as the work progresses, it is determined 
that holes to depths greater than indicated are necessary, drilling to 
such greater depth will be ordered in writing by the Contracting Officer, 
and drilling to depths in excess of 15 feet for 3-inch drain holes will 
be paid for at negotiated prices. All drain holes will be thoroughly washed 
after completion of drilling to remove all drill cuttings and slurry by 
applying water and air to the bottom of the hole and returning the water 
through the hole to the surface. Drain holes shall not be drilled without 
the written approval of the Contracting Officer in any location until all 
adjacent grout holes within a minimum distance of 150 feet have been drilled 
and grouted to full depth. 
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f . Exploratory Hole Drilling . - The contractor shall perform 
such exploratory drilling as may be required to determine the condition 
of the rock prior to grouting or the effectiveness of the grouting 
operations after grouting. Exploratory drilling may also "be required 
in areas of structure foundations where other drilling or grouting is 
not planned. All exploratory drilling shall be performed with rotary, 
water circulating, diamond core drilling equipment using coring type bits. 
Since the maximum recovery of unpredictable soft or friable materials is 
of prime importance, the contractor shall use a standard ball bearing, 
swivel type, double tube core barrel equipped with diamond set core bits 
and standard core lifters, similar in construction and equal in performance 
to the Sprague and Henwood "M" series. The amount of, and the requirement 
for, exploratory drilling will be as directed. The NX holes may be required 
to be drilled to varying depths, with a maximum depth of 50 feet. Special 
care should be exercised to obtain cores in as good condition as possible 
from all holes capable of producing satisfactory cores. The contractor 
shall keep, in a manner satisfactory to the Contracting Officer, and furnish 
to the Contracting Officer an accurate Driller's Log of all exploratory holes 
drilled. The log shall include a non-technical description of all materials 
encountered in the drilling, their location in the holes and the location of 
special features such as seams, open cracks, soft or broken rock, points 
where abnormal loss or gain of drill water occurred, and any other items 
of interest in connection with the purpose for which the exploratory drilling 
is required. Wooden core boxes will be furnished by the Government, and the 
contractor shall place the cores in the boxes in the correct sequence and 
separated accurately by wooden blocks, according to the measured distances 
in the holes. No box shall contain cores from more than one hole. The 
covers shall be fastened securely to the core boxes and the boxes shall be 
delivered in the vicinity of the work as directed by the Contracting Officer. 
Exploratory holes may be grouted under pressure, if conditions so indicate, 
but in all such cases the holes will be grouted to full depth in one opera- 
tion and the contractor will not be required to remove the grout from any 
part of the hole. 

7-05. DEFINITIONS AHD PROCEDURES FOR DRILLING AND GROUTING. - 
a. General . - The drilling and the grouting shall be done by zones, using 
the split spacing, stage grouting method as described herein. 

(l) Zone, - A zone is a predetermined partial depth of 
curtain. The first zone extends 15 feet downward from the rock surface 
except at the spillway weir where it extends downward 10 feet from foundation 
grade. At the weir and between Stations 1+25 and 3+50 along the cut-off 
trench this zone constitutes the full depth of the grout curtain. A second 
zone extends 10 feet downward from the bottom of the first zone between 
Stations 3+50 and approximately 7+15. It is anticipated that hole spacing 
will average 10 feet in both the first and second zones, for the grout 
curtain under the dam and 5 feet at the spillway weir. However, these 
spacings will be varied in accordance with conditions encountered and as 
directed. In general, all grouting in a given zone and section will be 
finished before work is started in the next underlying zone. 
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(2) Section. - A section is a reach along the grout curtain, 
not more than 50 feet in length in which grouting operations will not he 
permitted at the same time that drilling is in progress. Insofar as 
practicable the grout curtain will be subdivided into sections in a manner 
which will facilitate the contractor's operations. 

(3) Stage. - A stage is a partial or complete depth of 
hole within any given zone. The actual depth of a stage depends upon 
geologic conditions encountered in drilling- It may vary from a fraction 
to the full depth of the zone, and is marked by the loss or gain of drill 
water in appreciable amounts. 

(k) Split Spacing, - Split spacing is the procedure of 
locating an additional grout hole midway, between two previously drilled 
and grouted holes. 

b * Stage Grouting . - Stage grouting is a complete cycle of 
drilling, washing, and grouting of any portion of a hole within a given 
zone. It involves the placement of a grout curtain by drilling and 
grouting in successive operations in accordance with the following general 
procedure • 

(1) Primary holes for foundation grouting shall be drilled 
to comparatively shallow depths within the first zone. The depths will 

be governed by the foundation conditions. 

(2) The holes thus drilled shall be washed and pressure 
tested, and then grouted, except that when pressure testing indicates a 
relatively tight hole, the Contracting Officer may direct that the grouting 
of that hole be omitted for that stage and the hole be left open for 
drilling and grouting of the next stage. 

(3) After the grouting of any bole, the grout within the 
hole shall be removed by washing or by other methods before it has set 
sufficiently to require redrilling. 

(U) After the interval of time as specified in Paragraph 
7-05d(2), the primary holes not already drilled to the limit of the first 
zone'shall be drilled as directed to additional depths not exceeding the 
zone limit. 

(5) The primary holes thus deepened shall again be washed 
and pressure tested and then grouted at hi^aer pressures as directed. 

(6) Again, the grout within the hole shall be removed as 
described above. 

(7) The process of successively drilling primary holes to 
additional depths and grouting at higher and higher pressures in stages, 
as directed, shall be repeated until all of the first set of holes on the 
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maximum spacing (see Paragraph 7-04a) have "been completely drilled and 
grouted to the depth of the first zone over such section of the grout 
curtain as may be directed. 

(8) After the primary holes in the first zone have "been 
completed in any section as specified above, the second and succeeding 
series of holes, as determined by the "split spacing method", shall be 
drilled and grouted to the depth of the first zone in like manner until 
the first zone of that section is completely grouted as directed. 

(9) The process of successively drilling to additional 
depths and grouting at higher and higher pressures in stages for the first 
series of holes and then for succeeding series of holes shall be repeated 
for the second zone of that section. Other sections along the grout 
curtain shall be grouted in like manner until grouting of the foundation 
is completed to the satisfaction of the Contracting Officer. As the 
drilling and grouting work progresses, it may develop that conditions 

are such that all or parts of the foundation already grouted require 
additional grouting. In such event, the equipment shall be returned and 
additional holes for grouting shall be drilled and grouted as directed 
and no additional allowance above the contract prices will be made for 
drilling and grouting such holes or for the expense of any movement of 
equipment necessary to the performance of such work. 

c. Washing and Pressure Testing . - Immediately before the 
pressure grouting of each stage of any hole is begun, the hole shall be 
thoroughly washed under pressure and pressure tested. All intersected 
rock seams and crevices containing clay or other washable materials shall 
be washed with water and air under pressure to remove as much of these 
materials as possible. If practicable, as determined by the Contracting 
Officer, such material shall be ejected from one or more holes by intro- 
ducing water and air under pressure into an adjacent hole. In no case 
shall such pressure exceed the maximum grouting pressure as directed. All 
grout holes shall be tested with clean water under continuous pressure up 
to the required grouting pressure as directed. All holes sufficiently 
tight to build up the maximum required pressure shall be washed at such 
pressure and the washing shall continue as long as there is any increase in 
the rate at which water is taken, such increase indicating that fractures 
are being opened by the washing operation. Open holes in which no pressure 
can be built up shall be washed for a period of 5 minutes, with the pump 
operating at full capacity, or for such period of time as fracture-filling 
is being removed, as evidenced by the escape of muddy water through surface 
openings or other grout holes. 

d ' Sta ge Grouting P rocedures . - (l) First Stage. - The con- 
tractor shall perform the first stage, or low-pressure, shallow- curtain 
grouting by washing and grouting holes at locations indicated on the. 
drawings or directed, using the "split spacing" method described in 
Paragraph 7-05a(U). Before grouting is begun in any hole of a given 
series in any "section, at least the nearest two holes in advance of each 
such hole in that series shall be completely drilled. for the same stage 
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and the adjacent hole completely washed to facilitate washing and flushing 
out of any intervening clay-filled seams, fractures, or solution channels. 

(2) Second Stage. - After all first stage grouting in any 
section has "been completed, as specified above, the contractor shall pro- 
ceed, when so directed, with second stage drilling and grouting in accord- 
ance with the procedure outlined herein hut in no case shall the deepening 
of any hole preparatory to grouting be commenced "before a minimum period 
of 2k hours has elapsed since completion of the previous stage-grouting 
at that hole; nor shall second stage grouting be conducted within a distance 
of approximately 100 feet of any hole in which a previous stage of grouting 
has been completed until the grout in such previous stage hole has set for 
a period of 2k hours. " Grouting at subsequent stages shall conform to the 
same requirements as to minimum time and distance. 

e. Grouting Pressures . - Grouting pressures to be used in the 
work will vary with conditions encountered in the respective holes and 
pressures used shall be as directed. In general, an increase in pressure 
proportionate to the depth of hole applied from the top of the hole will 
be required. Under any condition, the maximum grouting pressure in any 
part of the work shall be limited to that which, as determined by the Con- 
tracting Officer, will not lift or otherwise, move any part of the foundation 
of adjacent structures. In no event will pressures in excess of kO p.s.i. 
be required. 

£" Grout ing* - All pressure grouting operations shall be per- 
formed in the presence of the Contracting Officer,, and shall be in accord- 
ance with the following general procedures. 

(1) Grout Mixes. - Mixes shall be in the proportions directed 
by the Contracting Officer who will, from time to time, direct changes to 
suit the conditions found to exist in the particular grout hole. The water- 
cement ratio by volume will be varied to meet the characteristics of each 
hole as revealed by the grouting operation and will range between 3-0 and 
0.6; the greater part of the grout probably being placed at a ratio of about 
1.0. The types of grout shall be as follows: 

(a) Weat Cement Grout shall consist of cement and water* 

(b) Mortar grout shall consist of cement, sand, and 
water. 

(2) Grout Injection. - In general, if pressure tests indi- 
cate a tight hole, grouting shall be started with a thin mix. If an open 
hole condition exists, as determined by loss of drill water or inability 
to build up pressure during washing operations, then grouting shall be 
started with a thicker mix and with a grout pump operating as nearly as 
practicable at constant speed at all times; the ratio will be decreased, 
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if necessary, until the required pressure has "been reached. If this pro- 
cedure does not produce the desired pressure, mortar grout shall be used 
and the mix varied as necessary to produce the desired results. When the 
pressure tends to rise too high, the water-cement ratio shall be increased 
and/or the mix of mortar grout changed or discontinued as may be required 
to prouuce the desired results. If necessary to relieve premature stop- 
page, periodic applications of water under pressure shall be made. Under 
no conditions shall the pressure or rate of pumping be increased suddenly 
as either may produce a water-hammer effect which may promote stoppage. 
The grouting of any hole shall not be considered complete until that hole 
refuses to take any grout whatever at three-fourths of the maximum pressure 
required for that stage. Should grout leaks develop, the contractor sis 11 
calk such leaks when and as directed, the cost thereof being included in 
the contract price for Item, "Placing Grout". 

If, due to size and continuity of fracture, it is found impossible to 
reach the required pressure after pumping a reasonable volume of grout at 
the minimum workable water-cement ratio or mortar grout with the maximum 
volume of sand at the minimum water-cementing materials ratio the speed 
of. the pumping shall be reduced or pumping shall be stopped temporarily 
and intermittent grouting shall be performed, allowing sufficient time 
between grout injections for the grout to stiffen. Following such reduction 
in pumping speed, if the desired result is not obtained, grouting in the 
hole shall be discontinued when directed. In such event, the hole shall 
be cleaned, the grout allowed to set, and additional drilling and grouting 
shall then be done in this hole or in the adjacent area as directed, until 
the desired resistance is built up. 

After the grouting of any stage of a hole is finished, the pressure 
shall be maintained by means of a stop-cock or other suitable device until 
.the grout has set to the extent that it will be retained in the hole. 
Grout that cannot be placed, for any reason, within 2 hours after mixing 
shall be wasted. If such grout is mixed at the direction of the Contracting 
Officer or with his knowledge and consent, such wasted grout except as 
specified in Paragraph T-06a shall be paid for at the contract unit prices 
for the materials contained therein. 

(3) Equipment Arrangement and Operation. - The arrangement 
of the grouting equipment shall be such as to provide a continuous circu- 
lation of grout throughout the system and to permit accurate pressure con- 
trol by operation of a valve on the grout return line, regardless of how 
small the grout take may be. The equipment and lines shall be prevented 
from becoming fouled by the constant circulation of grout and by the 
periodic flushing out of the system with water. Flushing shall be done 
with the grout intake valve closed, the water supply valve open, and the 
pump running at full speed. 

{h) Protection to Work and Cleanup. Except as otherwise 
specified, no grouting will be permitted within 100 feet of installed 
perforated pipe or gravel filters for foundation drains. Where permitted 
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in such locations, the contractor shall maintain a flow of water through 
the drains likely to he affected, to serve as tell-tales. In case leakage 
of grout into drains does occur the contractor shall immediately stop the 
grouting operations and shall remove all grout from the drains affected 
by washing to the satisfaction of the Contracting Officer, and no separate 
payment will be made for such work. Such stopping of grouting operations 
and washing of drains shall be repeated as often as required to complete 
the curtain grouting. During grouting operations .the. contractor shall 
take such precautions as may be necessary to prevent drill cutting, equip- 
ment exhaust oil, wash water, and grout, from defacing or damaging any 
permanent structure. The contractor will be required to furnish such 
pumps as may be necessary to care for waste water and grout from his opera- 
tions. The contractor shall, upon completion of his operations, clean up 
all waste resulting from his operations that is unsightly or would inter- 
fere with the efficient operation of the project as anticipated by the 
original design. 

g. Records . - The Contracting Officer will keep records of all 
grouting operations, such as a log of the grout holes, results of washing 
and pressure testing operations, time of each change of grouting operation, 
pressure, rate of pumping, amount of cement for each change in water-cement 
ratio, and other data as deemed by him to be necessary. The contractor 
shall furnish all necessary assistance and cooperation to this end. 

h. Communications . - When, for his own convenience* the con- 
tractor has the individual elements of his plant so located that communi- 
cation by normal voice between these elements is not satisfactory, the 
Contracting Officer may require him to install a satisfactory mechanical 
means of communication, such as a telephone or other suitable device. 

7-06. MEASUREMENT AM) PAYMENT. - a. General. . - The contract prices 
for the various items of work and materials, as described in Paragraphs 
7-06b through 7-06i, shall constitute full compensation for mobilizing, 
demobilizing and furnishing all equipment necessary to perform the drilling 
and grouting of the structure in accordance with these specifications; all 
drilling, washing and pressure testing of grout holes, care and disposal 
of waste water and waste grout, clean-up of the. site, furnishing, handling, 
transporting and storing of grout materials, and for furnishing all labor 
and supplies incidental to the work. No payment will be made for grout, 
or the material constituents thereof, wasted due to improper anchorage of 
grout pipe or connections, or which is wasted due to negligence on the part 
of the contractor, nor for grout which is rejected by the Contracting Office: 
because of improper mixing. Payment will be made at the applicable contract 
unit prices for materials contained in grout which are wasted, where the 
wasting is not due to negligence on the part of the contractor. 

b. Mobilization and Demobilization . - The cost of assembling 
all plant and equipment at the site preparatory to initiating the work 
and for removing it therefrom when the drilling and grouting program has 
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"been completed, will be made at the established contract lump-sum price 
for Item 8a, "Mobilisation and Demobilization". Sixty percent of the 
contract lump-sum price will be paid following completion of moving onto 
the site, including complete assembly in working order,. of all equipment 
necessary to perform the required drilling and grouting operations. The 
remaining 40 percent of the contract lump-sum price will be paid when all 
equipment has been removed from the site. 

£• Drilling Grout Holes . - Drilling of grout holes will be 
measured for payment on the basis of the linear feet of holes actually 
drilled in concrete or rock, as shown on the drawings or as directed. 
Payment for drilling grout holes will be made at the contract price per 
linear foot for Item 8b, "Drilling 1-1/2" (EX) Grout Holes." 

d. Drilling Drain Holes . - Drilling of drain holes will be 
measured for payment on the basis of the linear feet of holes actually 
drilled in rock, as shown on the drawings or as directed. Payment for 
drilling drain holes will be made at the contract price per linear foot 
for Item 8c, "Drilling 3" (NX) Drain Holes", and shall include all costs 
in connection with furnishing and installing all required asbestos-cement 
pipe- 

e. Drilling Exploratory Holes . - Drilling of exploratory holes 
will be measured for payment on the basis of the linear feet of holes 
actually drilled in concrete or rock, as directed by the Contracting Officer. 
Payment for drilling exploratory holes will be made at the contract price 
per linear foot for Item 8d, "Drilling 3" (NX) Exploratory Holes." 

£• Portland Cement in Grout . - Portland cement will be measured 
for payment on the basis of the number of cubic feet (9k pounds) of cement 
used in the grout satisfactorily placed in grout holes and in exploratory 
holes. Payment for cement will be made at the contract price per cubic 
foot for Item 8e, "Portland Cement in Grout." 

£■ Sand in Grout . - Sand in grout will be measured for payment 
on the basis of the number of cubic feet of sand, dry rodded measurement, 
used in the grout satisfactorily placed in grout holes or in exploratory 
holes. Payment for sand will be made at the contract price per cubic foot 
for Item 8f, "Sand in Grout". 

£■ Placing Grout . - The operation of placing grout will be 
measured for payment on the basis of the number of cubic feet of materials, 
exclusive of water and regardless of the proportions of the mixes, measured 
individually, as specified in subparagraphs t and g above, satisfactorily 
placed. Payment for placing grout in grout holes will be made at the contract 
price per cubic foot for Item 8g, "Placing Grout" which price shall con- 
stitute full compensation for proportioning the mix as directed, and mixing 
and injecting the grout, all as specified herein or as may be directed. 
Separate payment will be made for all materials used in grout in accordance 
with the provisions of Paragraphs 7-06f and g. 

7-12 



i. Conne c tions to Grout Holes . - All connections of the grout 
supply line to grout holes found necessary for the purpose of injecting 
grout, as determined by the Contracting Officer, will be paid for at the 
rate of five dollars and no cents ($5-00) for each connection. Payment 
for each such connection will be made, regardless of the amount of grout 
actually injected, at the established contract price per connection for 
Item 8h, "Connections to Grout Holes." 
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SECTION 8 

ANCHOR BARS 

(Item 20) 

8-01. GENERAL. - This section covers furnishing and installing of 
anchor bars, complete, 

8-02. EQUIPMENT. - All equipment shall he of a type, capacity and 
mechanical condition suitable for doing the work, as determined by the 
Contracting Officer. 

8-03. DRILLING. - The contractor shall drill holes for anchor bars 
to such depths and in such directions as shown on the drawings or as di- 
rected. The minimum diameter of any hole shall be as indicated on the 
drawings. 

8-0k. SETTING ANCHORS. - All standing water shall be removed from 
the holes immediately before grouting and placing anchor bars. Each hole 
shall be filled with cement grout, with proper proportions or admixture 
similar and approved equal to "Embeco" as manufactured by the Master 
Builders of Cleveland, Ohio, and just enough water to produce a plastic 
mix, and the anchor bar shall be forced to the bottom of the hole while 
being vibrated by a concrete vibrating machine. Grouting of anchor bars 
shall be accomplished not less than six (6) days in advance of concrete 
operations to allow the grout to become properly set. Anchors shall be 
of types indicated and of sufficient length to extend the required depth 
into rock. Anchor bars which are found to be loose after the grout has 
set shall be replaced as directed by the Contracting Officer at the ex- 
pense of the contractor. Anchors shall conform to the requirements of 
ASTM Specification A^32-62T. Plates shall be ®£ structural steel and 
shall be welded to bars. 

8-05. MEASUREMENT AHD PAYMENT. - Measurement will be made by the 
number of anchor bars set complete in place. Payment will be made at 
the contract unit price for Item 20 "Anchor Bars", which price shall in- 
clude full compensation for drilling and grouting of holes, furnishing 
cement, water and grout, and furnishing and setting of anchor bars of 
size and type shown on the drawings, to the required depth below the ex- 
cavated rock surface. No payment will be made for additional length of 
anchor bars due to rock overbreak and all costs in connection therewith 
shall be included under the contract unit price for "Anchor Bars." 
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SECTION 9 

CONCRETE 
(Items £1 through 25> "incl.) 

9-01. SCOPE OF WORK. - The work covered by this section consists of 
furnishing all material and equipment and performing all labor for the 
manufacture, forming, transporting, placing, finishing, and curing of con- 
crete in the structures included in these specifications. 

9-02. COMPOSITION. - a. Concrete . - Concrete shall be composed of 
Portland cement, water, fine and coarse aggregate, and an air-entraining 
admixture, or 

b. Concrete . - Concrete shall be composed of portland blast 
furnace slai cement, water, fine and coarse aggregate and an air-entraining 
admixture. 

9-03. CEMENT. - a. General . - Cement shall be furnished in bulk except 
that cement necessary for finishing and patching may be packaged. 

b. Portland Cement . - Portland cement shall conform to Federal 
Specification SS-C-00192f tCQM-NBS) Type I or II. 

c. Fortlan d-Blaat-Furnace Slag Cement . - Portland-blast-furnace 
slag cement s hall conform to federal Specificatio n SS-C-0019Td (C0M~NBS), 
Type IS. 

d. Temperature of Cedent . - The temperature of the ^raent as 
delivered to storage at the site, shall not exceed 150 degrees 1. 

e. Test Requirements . - Cement will be sampled at the mill or 
shipping point. All tests will be made by, or under the supervision of , 
the Government and at its expense. Ho cement shall be used until n ° tic ? 
has been given by the Contracting Officer that the test result, are satis- 
factory. In the event of failure, the cement may be resampled and tested 
at the contractor's expense. If tests prove that a cement which has been 
delivered is unsatisfactory, it shall be promptly removed from the site of 
work. Cement which has been in storage at the project site over four months 
shall not be used until retest proves it to be satisfactory. When cement 

is sampled at the mill or shipping point the fill gate or gates of the bin 
will be sealed and kept sealed until shipment from the bin has been completed, 
Sealing of the fill gate or gates will be done by or under the supervision 
of the Government. 

t , Transportation of Bulk Cement . - When bulk cement is not un- 
loaded from primary carriers directly into weathertight hoppers at the 
batching plant, transportation from the railhead, mill, or intermediate 
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storage to the batching plant shall be accomplished in adequately designed 
weathertight trucks, conveyors, or other means which will protect the cement 

completely from exposure to moisture. 

g. Storage . - Immediately upon receipt at the site of the work, 
cement shall be stored in a dry, weathertight and properly ventilated 
structure. All storage facilities shall be subject to approval and shall 
be such as to permit easy access for inspection and identification. Suf- 
ficient cement shall be in storage to complete any lift of concrete started. 
In order that cement may not become unduly aged after delivery, the con- 
tractor shall use any cement which has been stored at the site for 60 days 
or more before using cement of lesser age. 

h. Source . - The contractor shall notify the Contracting Officer 
of the source or sources from which the cement will be obtained at least 60 
days in advance of the time when concrete placing is expected to begin. If 
cement is to be obtained from more than one mill, the notification shall 
state the estimated amount of cement to be obtained from each mill and the 
proposed schedule of shipments. 

9-05. ADMIXTURES. - a. Air-entraining Admixtures . - (l) General. - 
The air -entraining admixture shall be any approved substance or compound 
which will produce only entrained air in the concrete as hereinafter speci- 
fied. The air-entraining admixture shall be added to the batch in solution 
in a portion of the mixing water. This solution shall be batched by means 
of a mechanical batcher capable of accurate measurement and in such a 
manner as will insure uniform distribution of the admixture throughout the 
batch during the specified mixing period. 

(2) Tests. - The contractor shall notify the Contracting 
Officer in writing of the source from which the admixture will be obtained 
at least 45 days in advance of the time when concrete placing is expected 
to begin. The contractor shall provide satisfactory facilities for the 
ready procurement of adequate test samples. All tests for the evaluation 
and approval of an admixture will be made by and at the expense of the 
Government. The suitability of an air-entraining admixture for use will 
be based on tests prescribed in, and shall meet the requirements of, Corps 
of Engineers Serial No. CRD-C 13-55 & Revs. 1957-1958. An air -entraining 
admixture which has been in storage at the project site for longer than 
6 months or which has been subjected to freezing shall not be used until 
retest proves it to be satisfactory. 

b. Accelera tor. - When approved or directed, the contractor 
shall use 1 percent of" calcium chloride, by weight, of the cement in con- 
crete being placed when the weather is cold enough to require protection 
of the concrete from freezing. Calcium chloride shall meet the require- 
ments of Federal Specification 0-C-105a & Am-1, Type I or Type II. It 
shall be measured accurately and shall be added to the batch in solution 
in a portion of the mixing water, The use of calcium chloride in concrete 
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shall in no way relieve the contractor of responsibility for compliance 
with the requirements of these specifications governing protection and 
curing of the concrete. 

9-06. AGGREGATES. - a. Composition . - Fine aggregate shall consist 
of natural sand, manufactured sand, or a combination of natural and manu- 
factured sands. Coarse aggregate shall consist of gravel, crushed gravel, 
crushed stone, or a combination thereof. 

b. Sources and Evaluation Testing . - Aggregates shall be pro- 
duced fronfthe approved sources listed in Paragraph SC-56 or from another 
source when approved in accordance with Paragraph SC-56 and the Technical 
Provisions herein. If the contractor proposes to furnish aggregates from 
a source not previously approved, the Government will make such tests and 
other investigations as necessary to determine whether or not aggregates 
meeting the requirements of these specifications can be produced from the 
proposed sources. The tests to which the aggregate will be subjected 
will include specific gravity, absorption, Los Angeles abrasion, sound- 
ness in magnesium sulfate, petrographic analyses, freezing and thawing 

in concrete, alkali -aggregate reaction, organic impurities, and any other 
tests that are necessary to demonstrate that concrete of acceptable 
quality can be produced from the materials proposed. These tests will 
be conducted in accordance with the applicable Corps of Engineers methods 
of test given in the Handbook for Concrete and C e ment . When the contrac- 
tor desires to use aggregates from a source not previously approved, 
suitable samples for quality evaluation shall be taken under the super- 
vision of the Contracting Officer in accordance with Corps of Engineers 
Serial No. CRD-C 100-55 and Revs, of 1958, 19^0 and 19&3 and shall be 
delivered in 80-pound lots packed in clean canvas bags to k2k Trapelo 
Road, Waltham, Massachusetts 0215^, within 15 days after date of notice 
to proceed. Approximately 1,500 pounds of each size shall be required. 
Sampling and shipping of samples shall be at the contractor's expense. 

c. Samples for Mix Designs , - Samples of the aggregates, repre- 
sentative of the materials approved for use in the work, shall be taken 
under the supervision of the Contracting Officer in accordance with the 
Corps of Engineers Serial No. CRD-C 100-55 and Revs, of 195o, I960 and 
1963 and delivered in 80 pound lots in clean canvas bags securely tied 
and identified to U2^ Trapelo Road, Waltham, Mass., by the contractor at 
his expense at least 90 days in advance of the time when the placing of 
concrete is expected to begin. Mix design studies and tests will be made 
by the Government and at its expense. Approximately 3,500 pounds of each 
size aggregate, 15 bags of cement and 1 quart of air-entraining agent 
shall be required for each mix design. The cement or cements and air- 
entraining agent shall be those selected for the project. 

d. Production Sampling and Testing . - During construction, 
aggregates will be sampled as delivered to the mixer to determine com- 
pliance with specification provision. The contractor shall provide 
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No. 


k 


No. 


8 


No, 


16 


No. 


30 


No. 


50 


No. 


100 



facilities and labor as may "be necessary for the ready procurement of repre- 
sentative test samples. Samples will be obtained when directed by the 
Contracting Officer and under his supervision. The Government will test 
such samples at its expense using appropriate Corps of Engineers and ASM 
test methods. Tests of aggregates at various stages in the processing and 
handling operations will be made at the discretion of the Contracting Officer, 

£• Quality . - Aggregates, as delivered to the mixer, shall con- 
sist of clean, hard, and uncoated particles. Where required, fines shall 
be removed from the coarse aggregates by adequate washing. The aggregates 
shall conform to the following specific requirements: 

(l) Grading. - (a) Fine Aggregate. - The grading and 
uniformity of the fine aggregate shall conform to the following require- 
ments as delivered to the mixers: 

Sieve Designation, U.S. Percentage by Weight 
Standard Square Mesh Passing 

95-100 
80-90 

55-75 

30-60 

12-30 

2-10 

In addition to the grading limits shown above, the fine aggregate, as 
delivered to the mixer, shall have a fineness modulus of not less than 
2.40 nor more than 3. 10. The grading of the fine aggregate shall also 
be controlled so that the fineness moduli of at least four of any five 
consecutive test samples of the fine aggregate as delivered to the mixer 
shall not vary more than 0.15 from the average fineness modulus of all 
samples taken during the first month's operation unless otherwise directed. 
The fineness modulus shall be determined by dividing by 100, the sum of 
the cumulative percentages retained on U.S. Standard Sieves Nos. k, 8, 16, 
30, 50 and 100. At the option of the contractor, fine aggregate may be 
separated into two or more sizes or classifications, but the uniformity 
of grading of the separate sizes shall be controlled so that they may be 
combined throughout the job in fixed proportions established during the 
first month of operation. 

(b) Coarse Aggregate. - The grading of the coarse 
aggregate within the separated size groups shall conform to the following 
requirements. These size groups may be obtained by blending additional 
individual sizes to comply with the required gradations. 
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Sieve Size 


Percent "by Weight Passing Individual Sieves 


U. S. Standard 


No. k to l/k In. to 


Square Mesh 


3 A In. 1-1/2 In. 


2 in. 


100 


1-1/2 in. 


90.100 


1 in. 


100 20-45 


3A in. 


90-100 0-10 


1/2 in. 


55-75 


3/8 in. 


30-55 0-5 


No. k 


0-5 



(2) Particle Shape. - The shape of the particles in the 
fine aggregate and in the coarse aggregate shall be generally spherical 
or cubical. The quantity of flat and elongated particles in the separated 
size groups of coarse aggregate, as defined and determined by Corps of 
Engineers Serial Ho. CRD-C 119-53* shall not exceed 25 percent in any size 
group. 

£• st °rage . - Aggregates shall be stored adjacent to the batch 
plant in such manner as to prevent the inclusion of foreign materials in 
the concrete. Sufficient aggregate shall be maintained at the site at a?.l 
times to permit continuous placement and completion of any lift of concrete 
started. 

£. Moisture Control . - All fine aggregate and the smallest size 
group of the coarse aggregate shall remain in free-draining storage at the 
site until a stable moisture eontent is obtained prior to use. 

9-07. WATER. - Water for washing aggregates and for mixing and curing 
concrete shall be fresh and free from injurious amounts of oil, acid, salt, 
alkali, organic matter, or other deleterious substances as determined by 
Corps of Engineers Serial No. CRD-C toO-63. 

9-08. H10F0RTI0NING OF CONCRETE. - a. General . - The proportions of 
all material entering into the concrete shall be as directed. The propor- 
tions will be changed whenever such change is determined necessary to main- 
tain the standard of quality required for the structures covered by these 
specifications and to meet the varying conditions encountered during con- 
struction. 

b * Cement Content . - The cement content of the concrete for the 
various parts of the structure will range from an approximate minimum of 5 
to an approximate maximum of 7 bags per cubic yard, depending on the size, 
type and gradation of aggregate used, and on the structural requirements. 
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c. Aggregate Content . - The amount and maximum size of aggregate 
to be used in the various parts of the structure shall he as directed. Con- 
crete mixes will he designed using 1-1/2 inch and 3A-inch maximum sizes 
and using the maximum amount of coarse aggregate available and placeable 

in the various parts of the structures. 

d. Entrained-air Content . - The total calculated air content sha- 1 . 
be between 5 and 7 percent of the volume of the concrete based on measure- 
ments made on concrete immediately after discharge from the mixer (CRD-C 
41-59 and Rev. 63). The quantity of air within this range shall be as 
directed and shall be changed whenever such change is determined necessary 
to meet the varying conditions encountered during construction. 

9-09. BATCHING AND MIXING, - a. General . - The contractor shall pro- 
vide a batching plant and concrete mixing equipment having a capacity of at 
least 150 cubic yards in eight hours. 

b. Batching Plant . - (l) Location. - The batching plant may be 
located "on-site" or "off-site". 

(2) Arrangement. - Separate bins or compartments shall be 
provided for fine aggregate, for the different sizes of coarse aggregate 
and for bulk cements when used. The compartments shall be of ample size 
and so constructed that the materials will be maintained separated under 
all working conditions. Aggregates may be weighed cumulatively in one 
weigh batcher on one scale. Bulk cement shall be weighed either on a 
separate scale or cumulatively with the aggregate in a separate compart- 
ment attached to the aggregate weighing hopper. If cement is weighed on 
the same scale as the aggregates, the cement shall be weighed first and 
all hoppers shall be empty and the scale shall be in balance before the 
weighing is begun. Water may be measured by weight or by volume. If 
measured by weight it shall not be weighed cumulatively with any other 
ingredient. The plant shall be arranged so as to facilitate the inspection 
of all operations at all times. Suitable facilities shall be provided for 
readily obtaining representative samples of aggregate from each of the bins 
or compartments for test purposes. Delivery of materials from the batching 
equipment shall be within the following limits of accuracy; 

Material Percent 

Cement £ 

Water 2 

Aggregate 3 

Admixtures 3 

When materials are weighed cumulatively, each limit above applies to the 
total weight in the batcher after the material corresponding to that limit 
has been batched. 
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(3) Water Batcher and Dispenser for Admixture. - Equipment 
for batching water and the air-entraining admixture shall he provided at 
the batching plant or included with the paving mixers or truck mixers as 
required for the type of plant used. 

(a) Water Batchers. - A suitable water measuring device 
shall be provided which will be capable of measuring the mixing water within 
the specified requirements for each batch. The mechanism for delivering 
water to the mixers shall be such that leakage will not occur when the 
valves are closed. The filling and discharge valves for the water batcher 
shall be so interlocked that the discharge valve cannot be opened before 
the filling valve is fully closed. 

(b) Dispenser. - A suitable device for measuring and 

dispensing the air-entraining admixture shall be provided. The device 
shall be capable of ready adjustment to permit varying the quantity of ad- 
mixture to be batched. The dispenser of air-entraining admixtures shall 
be interlocked with the batching and discharging operations of the water 
so that the batching and discharging of the admixture will be. automatic. 
When use of truck mixers makes this requirement impracticable, the air- 
entraining admixture dispenser shall be interlocked with the sand batcher. 

(k) Scales. - Adequate facilities shall be provided for the 
accurate measurement and control of each of the materials entering each 
batch of concrete. The accuracy of the weighing equipment shall conform 
to the applicable requirements of National Bureau of Standards Handbook hk 
for such equipment. The contractor shall provide standard test weights 
and any other auxiliary equipment required for checking the operating 
performance of each scale or other measuring device. Periodic tests shall 
be made in the presence of a Government inspector in such a manner and at 
such intervals as may be directed. Upon completion of each check test and 
before further use, the contractor shall make such adjustments, repairs or 
replacements as may be required to secure satisfactory performance. Each 
weighing unit shall include a visible springless dial, which shall indicate 
the scale load at all stages of the weighing operation, or shall include a 
beam scale with a beam balance indicator which will show the scale in 
balance at zero load and at any beam setting. The indicator shall have an 
over and under travel equal to at least 5 percent of the capacity of the 
beam. The weighing equipment shall be arranged so that the plant operator 
can conveniently observe all dials or indicators. 

c. Concrete Mixers . - Mixers may be stationary drum or turbine 
mixers, truck mixers, or paving mixers of approved design. The mixers 
shall have a rated capacity of at least 27 cubic feet of mixed concrete, 
and shall not be charged in excess of the capacity recommended by the 
manufacturer. Mixers shall be capable of combining the materials into a 
uniform mixture and of discharging this mixture without segregation. Each 
stationary and paving mixer shall be provided with an acceptable device to 
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lock the discharge mechanism until the required mixing time has elapsed. 
Truck mixers shall be equipped with accurate revolution counters and water 
meters (Neptune Type "S" or equivalent). The mixers shall be operated at 
the drum or blade speed designated by the manufacturer on the name plate. 
The mixing periods specified herein are predicated on proper control of 
the speed of rotation of the mixer drum or mixing blades and on proper 
introduction of the materials into the mixer. The mixing time -will be 
increased when such increase is necessary to secure the required uniformity 
of the concrete, or when tests of samples of concrete taken from the first, 
middle and last portions of the mixer discharge exceed any of the following 
uniformity requirements when tested in accordance with the provisionsjof 
CRD-C 55-61. When authorized, the mixing time may be reduced to the minimum 
time required to meet all the following requirements: 

Maximum Allowable Variation 
of Any One Test Value from 

Test the Average of Three 

Water content of mortar, by weight "" 5-0$ 

Coarse aggregate content of concrete 5.0$ 

by weight 

Unit weight of air-free mortar 0.8$ 

Cement content of dried mortar, 

by weight 10.0$ 

Excessive overmixing requiring additions of water, will not be permitted. 
The mixers shall be maintained in satisfactory operating condition, and 
mixer drums shall be kept free of hardened concrete. Mixer blades shall 
be replaced when worn down more than 10 percent of their depth. Should 
any mixer at any time produce unsatisfactory results, its use shall be 
promptly discontinued until it is repaired. Suitable facilities shall be 
provided for obtaining representative samples of concrete for uniformity 
tests. All necessary platforms, tools, and equipment for obtaining samples 
shall be furnished by the contractor. 

(l) Stationary Mixers. - If no uniformity test data are 
available, the mixing time for each batch after all solid materials are 
in the mixer, provided that all of the mixing water is introduced before 
one-fourth of the mixing time has elapsed, shall be one minute for mixers 
having a capacity of one cubic yard; for mixers of larger capacities, the 
minimum mixing time shall be increased 15 seconds for each additional one- 
half cubic yard or fraction thereof of concrete mixed. When a stationary 
mixer is used for partial mixing of the concrete (shrink mixing) the mixing 
time in the stationary mixer may be reduced to the minimum necessary to 
intermingle the ingredients (about 30 seconds). 
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(2) Truck Mixers. - Truck mixers shall conform to the 
requirements of Federal Specification SS-C-6l8a. When a truck mixer is 
used either for complete mixing (transit-mixed) or to finish the partial 
mixing done in a stationary mixer, in the absence of uniformity test data, 
each hatch of concrete shall he mixed not less than 70 nor more than 100 
revolutions of the drum at the rate of rotation designated by the manu- 
facturer of the equipment as mixing speed and at the capacity designated 
in Federal Specification SS-C-6l8a. If the batch is at least 1/2 cubic 
yard less than the rated capacity, in the absence of uniformity test data, 
the number of revolutions at mixing speed may be reduced to not less than 
50. Any additional mixing shall be done at the speed designated by the 
manufacturer of the equipment as agitating speed. When necessary for proper 
control of the concrete, mixing transit mixed concrete will not be permitted 
until the truck mixer is at the site of the concrete placement. 

(3) Paving Mixers. - Paving mixers shall be used at the 
site of concrete placement, except as otherwise approved in writing by the 
Contracting Officer. Paving mixers shall be equipped with boom and bottom- 
dump bucket to handle the concrete from the mixer to the form. The bucket 
will be of adequate size to handle the complete batch of concrete mixed, 
and the boom shall be of sufficient length to permit discharge of the con- 
crete into its final position in the boom. The boom may be replaced with 
an acceptable crane. Paving mixers may be of either single compartment 
drum or multiple compartment drum type. A sled or box of suitable size 
shall be attached to the mixer under the bucket so as to catch any spillage 
of concrete that may occur when the mixer is discharging concrete into the 
bucket. Multiple compartment drum paving mixers shall be properly synchro- 
nized, and the mixing time shall be determined by including the time required 
to transfer the concrete between compartments of the drum. If no uniformity 
test data are available, the mixing time for each batch, after all solid 
materials are in the mixer drum, provided that all the mixing water is 
introduced before one-fourth of the mixing time has elapsed, shall be one 
minute for mixers having a capacity of one cubic yard; for mixers of larger 
capacities, the minimum mixing time shall be increased 15 seconds for each 
additional 1/2 cubic yard or fraction thereof of concrete mixed. Vehicles 
used in transporting material from the batching plant to the mixers shall 
have bodies or compartments of adequate capacity to carry the materials and 
to deliver each batch, separate and intact, to the mixer. Except as other- 
wise approved by the Contracting Officer, loose cement shall be transported 
from the batching plant to the mixers in separate boxes or compartments 
which shall be equipped with windproof and rainproof covers. 

9-10. CONVEYING. - Concrete shall be conveyed from mixer to forms as 
rapidly as practicable, by methods which will prevent segregation or loss 
of ingredients. Any wet batch hopper through which the concrete passes 
shall be conical in shape. There shall be no vertical drop greater than 
5 feet except where suitable equipment is provided to prevent segregation 
and where specifically authorized. Belt conveyors, chutes, or other similar 
equipment will not be permitted for conveying concrete. Truck mixers or 
agitators used for transporting central-mixed concrete shall conform to the 
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applicable requirements of Federal Specification SS-C-6l8a. Non-agitating 
equipment for transporting central-mixed concrete may be used when authorized 
in writing by the Contracting Officer. Methods and equipment for handling 
and depositing the concrete in the form shall be subject to the approval of 
the Contracting Officer. Telephonic or other satisfactory means of rapid, 
communication between the mixing plant and the forms in which concrete is 
being placed shall be provided and made available for use by the inspectors 
in the mixing plant and forms. 



9-11. PLACING. - a. General . - Concrete shall be worked into the 
corners and angles of the forms and around all reinforcement and embedded 
items without permitting the material to segregate. Concrete shall be 
deposited as close as possible to its final position in the forms. Placing 
the concrete shall, as far as practicable, be done by means of bottom-dump 
buckets. The design of the buckets shall be such that the ratio of the 
area of the clear gate opening or gate throat opening is not less than one- 
third the maximum interior horizontal area. The design of the bucket shall 
also provide means for positive regulation of the amount and rate of deposit 
of concrete in each dumping position. The depositing of concrete by any 
method used shall be regulated so that the concrete may be effectively com- 
pacted with a minimum of lateral movement into horizontal layers approxi- 
mately 1-1/2 feet in thickness. Not more than four cubic yards may be 
deposited in one pile for compaction. The surfaces of construction joints 
shall be kept continuously wet for at least twelve hours during the twenty- 
four hour period prior to placing concrete. Free water shall be removed 
prior to placement of mortar and additional concrete. All approximately 
horizontal surfaces shall be covered by a layer of mortar of the composition 
directed. Concrete shall then be placed immediately upon the fresh mortar. 
All concrete placing equipment and methods shall be subject to approval. 
Concrete placement will not be permitted when, in the opinion of the Con- 
tracting Officer, weather conditions prevent proper placement and consoli- 
dation. 

b. Time Interval Between Mixing and Placing . - Concrete mixed 
in stationary mixers and transported 1 by non-agitating equipment shall be 
placed within thirty minutes after it has been mixed, unless otherwise 
authorized. When a truck mixer or agitator is used for transporting con- 
crete, the concrete shall be delivered to the site of the work and dis- 
charge shall be completed within 1-1/2 hours after introduction of the 
cement to the aggregates except that when the temperature of the concrete 
exceeds 85 degrees F. the time shall be reduced to k$ minutes. The con- 
crete shall be placed within 15 minutes after it has been discharged. 
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c. placing Temperature. - Concrete, when deposited in the forms 
during cold weather, shall have a temperature of not less than 50 degrees F. 
nor more than ?0 degrees F. Heating of the mixing water or aggregates will 
not be permitted until the temperature of the concrete has decreased to 

50 degrees F. The materials shall he free from ice, snow, and frozen lumps 
before entering the mixer. All methods and equipment shall be subject to 
approval. When heating is necessary to keep the concrete temperature above 
50 degrees P., it shall be regulated so that the concrete temperature does 
not exceed 70 degrees F. All concrete placed during warm weather shall be 
delivered to the forms at the coolest temperature which is practicable to 
produce under current conditions but not above 85 degrees F. 

d. Concrete on Earth Foundations . - Earth foundations upon which 
concrete is to be placed shall be clean, damp, and free from frost, ice, 
and standing or running water. Prior to placing concrete the earth foun- 
dation shall have been satisfactorily compacted in accordance with the pro- 
visions of the excavation sections. 

e. Concrete on Rock Foundations . - Rock surfaces upon which 
concrete is to be placed shall be clean, free from oil, standing or running 
water, ice, mud, drummy rock, coating, debris and loose, semidetached or 
unsound fragments. Faults or seams shall be cleaned to a satisfactory 
depth and to firm rock on the sides. Immediately before concrete is placed, 
all rock surfaces shall be cleaned thoroughly by the use of wet sandblasting. 
All devices necessary to produce a foundation free of running or standing 
water shall be installed by the contractor and securely fastened in place 

so as to prevent their being jarred loose by concrete placement. The devices 
and methods of installation shall be approved. All rock surfaces shall be 
kept continuously wet for at least 2k hours immediately prior to placing 
concrete thereon. All approximately horizontal surfaces shall be covered, 
immediately before the concrete is placed, with a layer of mortar of the 
composition directed. 

f . Lift in Concrete . - The depth of concrete placed in each 
lift will be as shown on the drawings or specified herein. All concrete 
shall be deposited in approximately horizontal layers about 1-1/2 feet 
in thickness unless otherwise specifically authorized or directed. The 
placement shall be carried on at such a rate that the formation of cold 
joints will be prevented. Slabs shall be placed in one lift unless other- 
wise authorized or directed. In walls, lifts including door and window 
openings shall terminate at the top and bottom of the openings unless 
architectural details indicate otherwise, and other lifts shall terminate 
at such levels as will conform to architectural details. 

%, Vibration of Concrete . - Concrete shall be compacted with 
mechanical vibrating equipment supplemented by handspading and tamping. 
In no case shall vibrators be used to transport concrete inside the forms. 
The vibrating equipment shall be of the internal type and shall at all 
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times "be adequate in number of units and power of each unit to properly 
consolidate all concrete. Form or surface vibrators shall not "be used 
unless specifically approved. Internal vibrators shall maintain a fre- 
quency when submerged in the concrete of not less than 6,000 impulses per 
minute for spuds with diameters greater than 5-inches and 7,000 impulses 
for smaller spuds. The intensity (amplitude) of vibration shall he suffi- 
cient to produce satisfactory consolidation. The duration of vibration 
shall be limited to that necessary to produce satisfactory consolidation. 
The manipulation of the concrete adjacent to the surface of a lift in con- 
nection with completing lift placement shall be the minimum necessary to 
produce the required consolidation. Excessive surface working will not be 
permitted. Coarse gravel protruding from the surface of the lift shall be 
"walked down" into the mass during the initial vibrating operations. 

h ' Placi n g Con crete through Reinf orcement . - In placing concrete 
through reinforcement ? care shall be taken that no segregation of the coarse 
aggregate occurs. On the bottom of beams and slabs, Ttfhere the congestion 
of steel near the forms makes placing difficult, a layer of mortar of the 
composition directed shall be first deposited to cover the surface to a 
depth of approximately one inch. 

i # Placing Concrete in Ogee Crest and Spillway Buckets . - The 
unformed portion of the ogee crest and spillway bucket which is to be 
finished shall be carried slightly above grade and struck off to grade 
by accurately screeding. Screeding may be accomplished by semimechanical 
devices or by a mechanical screed which consolidates and screeds the 
surface in one operation. Ribs embedded in the fresh concrete as guides 
for screeds will not be permitted. 

9-12. CONSTRUCTION JOINT TREATMENT. - a. Ge neral . - As a lift is 
completed, the top surface shall be immediately'and carefully protected 
from any condition that will damage the concrete. 

£• Cleaning. - Horizontal construction joints on lifts shall 
be prepared for receiving the next lift ty cleaning with wet sandblasting. 
Approved wet sandblasting equipment shall be provided. 

(1) Wet Sandblasting. - Wet sandblasting shall be performed 
immediately before placing the following lift. The operation shall be 
continued until all unsatisfactory concrete, and all laitance, coating, 
stains, debris, and other foreign materials are removed. The surface of 

the concrete shall then be washed thoroughly to remove all loose material. 

(2) Waste Disposal. - The method used in disposing of waste 
water employed in cutting, washing and rinsing of concrete surfaces shall 
be such that the waste water does not stain, discolor, or affect exposed 
surfaces of the structures. Methods of disposal shall be subject to approval. 
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9-13. EXPANSION, CONTRACTION AND VERTICAL CONSTRUCTION JOINTS. - 
a. General . - Joints shall be provided at the locations indicated on the 
drawings and according to the details shown on Drawing Std. No. 3 inserted 
at the end of this section, as shown on the contract drawings or as other- 
wise approved. The methods and materials used shall be subject to approval 
and the materials shall conform to Federal Specifications wherever appli- 
cable. In no case shall any fixed metal, embedded in concrete, be continuous 
through an expansion or contraction Joint. 

b * Joint Fillers . - Premoulded expansion joint filler shall 
conform to~Federal Specification HH-F-3kla. Fibrous mastic for bituminous 
mastic joints shall conform to Federal Specification SS-C-153* ^yP e ** 
heavily fiber ed with asbestos fibers, shall be suitable for use without 
priming concrete, and shall, unless otherwise shown, be troweled to a mini- 
mum thickness of l/8-inch applied in two equal applications which shall be 
continuous over the entire surface. 

9-14. FINISHING. - a. General . - Immediately after removal of forms, 
all unsightly ridges or lips shall be removed and undesirable local bulging 
on the surfaces to be permanently exposed shall be remedied. Excessive 
rubbing of formed surfaces will not be permitted. Voids and holes left by 
the removal of tie rods in all permanently exposed surfaces and surfaces 
to be exposed to water shall be reamed and completely filled with dry- 
patching mortar (preshrunk) mixed in the proportions directed. The cement 
used in the mortar shall be a blend of portland cement and white portland 
cement properly proportioned so that the final color of the cured mortar 
will be the same as the color of the surrounding concrete. Defective con- 
crete shall be repaired by cutting out the unsatisfactory material and 
placing new concrete which shall be secured with keys, dovetails or anchors. 
Concrete for patching shall be drier than the usual mixture and shall be 
thoroughly tamped into place. All unformed surfaces of concrete shall have 
a wood float finish, unless a steel trowel finish is specified, without 
additional mortar and shall be true to elevation as shown on the drawings. 
Care shall be taken to see that all free water which has accumulated at the 
surface is removed before making any finish. Other surfaces shall be brought 
to the specified elevation and left true and regular. Where indicated on 
the drawings, joints shall be carefully made with a jointing tool. Every 
precaution shall be taken by the contractor to protect finished surfaces from 
stains or abrasions. Surfaces or edges likely to be injured during the 
construction period shall be properly protected. 

b. Unformed Surfaces . - The Bubble Gage Shelter floor and the tran- 
sition Bection floor shall be given a steel trowel finish. Where wood float 
finish is indicated or specified, floating shall be started as 'soon as the ; 
screeded surf ace 'has stiffened sufficiently to' permit floating ana shall be tt 
minimum necessary to produce a surface that is free from screed marks and 
is uniform in texture. Floating may be performed by use of hand or power- 
driven equipment. Where a steel-trowel is specified or indicated, troweling 
shall be performed as soon as the floated surface has hardened sufficiently 



9-13 32 



to prevent an excess of fine material. from being drawn to the surface. 
Steel troweling shall be performed with firm pressure to produce a dense, 
uniform surface, free from blemishes and trowel marks. Surfaces shall be 
sloped for drainage where shown on the drawings or directed. Dusting of 
fresh concrete with dry cement prior to finishing will not be permitted. 

c. Surface Irregularities . - Surface irregularities of either 
a floated or wood troweled finish shall not exceed l/4-inch as measured 
with a 10-foot template and of steel trowel finish shall not exceed 1/8- 
inch as measured with a 10-foot template. 

i' gac k-rubbed Finish . - This type of finish shall be given to 
exterior expose d-to -view surfaces of Bubble Gage Shelter and adjacent stairs 
vertical surfaces. As approved by the Contracting Officer and after all 
required patching, cleaning, and correction of major imperfections have 
been completed, the concrete surface shall be given a sack-rubbed finish 
as hereinafter described. The finish for any area shall be completed in the 
same day and the limits of a finished area shall be. made at natural breaks 
in the finished surface. The sack-rubbed finish shall consist of thoroughly 
wetting the surface to prevent absorption of water from the mortar and then 
coating the surface with mortar. The mortar shall be applied as soon as the 
surface of the concrete approaches surface dryness and shall be vigorously 
and thoroughly rubbed over the area with clean burlap pads so as to fill 
all voids. The mortar shall be composed of one part Portland cement to two 
parts by volume of well-graded sand passing a No. 30 sieve mixed with water 
to the consistency of thick paint. White cement shall be used for all or 
part of the cement as approved by the Contracting Officer to give the desired 
color. The applied coating shall be uniform, completely filling all pits^ 
air bubbles, and surface voids. While the mortar is still plastic, the 
surface shall be sack-rubbed with a dry mix of the same proportions and 
materials specified above, except that no water will be used. The burlap 
pads used for this operation shall be stretched tightly around a board to 
prevent dishing the mortar in the voids. Ho material shall remain on the 
surface except that within the voids. The sack-rubbing with a dry mix 
shall be performed at a time when the mortar will not be pulled from the 
voids or depressions. In hot, dry weather the sack-rubbed finish treatment 
shall be made in shaded areas. If it is absolutely necessary to perform 
sack-rubbed finishing in areas subject to direct rays of the sun, the con- 
crete surfaces shall be covered with damp burlap, or a continuous fog spray 
applied, or some other nuitable method used to moisten the concrete surface 
for a minimum of one hour before finishing operations are begun. Immediately 
after the sack-rubbed treatment is completed, the surface shall be continu- 
ously moist cured for 72 hours. 

e. Nonslip Finish, - Nonslip finish shall be given to exterior 
stair treads and roof of the Bubble Gage Structure. The concrete shall 
be finished by tamping with special tools to force the coarse aggregate 
away from the surface, then screeding and floating to bring the surface 
to the required level. The concrete while still plastic, shall be wood 
floated and brushed in a direction transverse to the traffic with a camel 
hair broom to produce a surface having a rough texbure providing an approved 
nonslip finish. 
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9-15. CUEING AND PROTECTION. - a, General . - All concrete shall be 
cured by an approved method or combination of methods for the period of 
time given below corresponding to the cementing materials used in the 
concrete: 

Type I portland cement 7 days 

Type II portland cement or 
portland-blast-furnace-slag cement Ik days 

The contractor shall have all equipment needed for adequate curing and 
protection of the concrete on hand and ready to install before actual 
concrete placement begins. The curing medium and method, or the combi- 
nation of mediums and methods used, shall be approved in writing. The 
curing medium shall be applied so as to prevent loss of moisture from the 
concrete. Concrete shall be protected from heavy rains for 12 hours, 
flowing water for 14 days and direct rays of the sun for 3 days. All con- 
crete shall be adequately protected from damage. No fire or excessive 
heat shall be permitted near or in direct contact with concrete at any 
time. All conduits and other formed openings through the concrete shall 
be closed during the entire construction period. 

£• Moist Curing , - All concrete herein shall be moist-cured by 
maintaining all surfaces continuously (not periodically) wet for the duration 
of the entire curing period with the exceptions listed below. Water for 
curing shall comply with the requirements of paragraph 9-07- All surfaces 
of concrete, which are to be permanently exposed, shall be cleaned if a 
water is used which stains the surfaces: Where forms of tongue -and -groove 
or shiplap sheathing are used and left in place during curing, the sheathing 
shall be kept wet at all times. Horizontal construction Joints and finished 
horizontal surfaces cured with sand shall be covered with a uniform thick- 
ness of 2 inches of sand which shall be kept continuously saturated. The 
following exceptions to the requirements for moist curing are permitted: 

(1) Horizontal construction joints may be allowed to dry 
for twelve hours immediately prior to the placing of the following lift; 

(2) Concrete for which cold weather protection is provided 
entirely by insulation may be cured by the following procedure: 

All joints in the insulation may be sealed to prevent moisture loss 
and maintained sealed throughout the curing period. 

.£• Cold Weather . - The air and forms in contact with concrete 
sections having a minimum dimension less than 12 inches shall be maintained 
at temperature above 50 degrees F. for at least the first 3 days and at a 
temperature above freezing for the remainder of the specified curing period, 
Concrete in more massive sections shall be maintained at temperatures above 
kO degrees F. for at least the first 3 days and at a temperature above 
freezing for the remainder of the specified curing period. The temperature 
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protection equipment, the curing water and the removal of forms shall be 
handled in such a manner that the surface concrete will not he subjected 
to a temperature differential of more than 25 degrees F. as determined by 
observation of ambient and concrete surface temperatures indicated by., suit- 
able thermometers, furnished by the contractor and installed outside of the 
concrete and 2 inches inside the surface of the concrete- The installation 
of the thermometers shall be made by the contractor at such locations as 
may be directed. 

9-l6. FORMS AM) FORMED SURFACES. - a. General . - Forms shall be 
true to line and grade, mortar-tight and sufficiently rigid to prevent 
objectionable deformation under load. That portion of the form in contact 
with the concrete shall not be of a material which interferes with the 
setting of the concrete. Where forms for continuous surfaces are placed 
in successive units, care shall be taken to fit the forms over the com- 
pleted surface so as to obtain accurate alignment of the surface and to 
prevent leakage of mortar. Responsibility for their adequacy shall rest 
with the contractor; however, the type, shape, size, quality, and strength 
of all materials of which the forms are made shall be subject to specific 
approval. Bolts and rods used for internal ties shall be so arranged, that 
when the forms are removed, metal will be not less than 2 inches from any 
concrete surface. Wire ties will not be permitted where the concrete surface 
will be exposed to weathering and where discoloration will be objectionable. 
All forms shall be so constructed that they can be removed without damaging 
the concrete. All exposed joints, edges, and external corners shall be 
chamfered and dummy chamfers and false joints shall be used to provide a 
neat and uniform appearance, unless otherwise directed or indicated on the 
drawings, 

i* Surface Finish Requirements . - The class of finish required 
for the various surfaces of the structures shall be as hereinafter speci- 
fied or directed on drawings. Allowable irregularities are designated 
"abrupt" and "gradual" for purposes of providing tolerances. Offsets 
resulting from displaced, misplaced or mismatched forms, or sheathing, or 
by loose knots in sheathing, or other similar form defects, shall be con- 
sidered "abrupt" irregularities. Irregularities resulting from warping, 
unplaneness and similar uniform variations from planeness, or true curva- 
ture, shall be considered "gradual" irregularities. "Gradual" irregu- 
larities will be checked for conformance with the prescribed tolerances 
by means of 5-foot templates composed of a straight edge for plane surfaces, 
or a "shaped" template :?or curved or warped surfaces. The requirements for 
the classes of finish pacified on the drawings and for the types of form 
materials permitted for each class shall be as specified below: 
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(1) Class "A" Finish. - Class "A" finish shall be given to 
exterior of Bubble Gage Shelter and adjacent stair vertical surfaces and to 
stop log slots. Where Class "A" finish is specified, the sheathing shall 
be composed of well-matchea tight-fitting tongue and groove lumber or ply- 
wood or concrete form board. If necessary, the sheathing shall be sanded 
to remove imperfections and to provide a form surface which will produce a 
concrete surface meeting the following tolerances: "Abrupt" irregularities 
shall not exceed l/8-inch. "Gradual" irregularities shall. not exceed l/k- 
inch in 5 feet, determined in the specific manner. 

(2) Class "B" Finish. - Class "B" finish shall be given to 
all concrete surfaces except where Class "A" or Class "D" is specified. 
Where Class "B" finish is specified, the sheathing may be composed of tongue 
and groove lumber, shiplap, plywood, concrete form board, or steel. Steel 
lining on wood sheathing will not be permitted. The sheathing shall provide 
a surface which will produce a concrete surface meeting the following 
tolerances: "Abrupt" irregularities shall not exceed l/U-inch and "gradual" 
irregularities shall not exceed l/£-inch in 5 feet determined in the specified 
manner. 

(3) Class "D" Finish. - Class "D" finish shall be given 

to all surfaces against which backfill or concrete is to be placed. Where 
Class "D" finish is specified, the sheathing may be of wood, or steel, or 
may be steel lined, "Gradual" and/or "abrupt" irregularities shall not 
exceed 1 inch. 

c. Construction Tolerances . - Variation in alignment, grade and 
dimensions of the structures from the established alignment, grade and 
dimensions shown on the drawings shall be within the tolerances specified 
in the following tables: 
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TABLE I 
CONSTRUCTION TOLERANCES FOR REINFORCED CONCRETE CONSTRUCTION 



XT) Variation from the plumb: In "10 feet 1/4 inch 

a, In the lines and surfaces . In any story or 

of columns; piers, walls 20 feet maximum. . 3/8 inch 

and in arrises^ £*_!_, £ e £?L. °E E°E e -*_3Z i L. i 2. c !l 

b~ For exposed corner col-*" In any "bay or 

umns, control- joint 20 feet maximum . l/k inch 

grooves, and other con- In 40 feet or more . 1/2 inch 

spicu ous lines i „_____ , 

J2) Variation from the level or 

from the grades indicated In 10 feet 1/4 inch 

on the drawings : In any bay or 

a. In floors, ceilings, beam 20 feet maximum . . 3/8 -inch 
soffits^ and in_arrises iO£ L e ^-?L l°E e _' J^L^nch _. 

b. For""exposed lintels, sills, 

and other conspicuous In any bay or 

lines 20 feet maximum . . l/k inch 

In 40 feet or more . l/2 inch 

JS) Variation of the linear 

building lines from In any bay or 

established position in 20 feet maximum . . 1/2 inch 

plan and related position In 40 feet or more . 1 inch 
of columns, walls, and 

partitions . _ 

~(h ) Variation in the sizes and 
locations of sleeves, floor 
openings, and wall openings ■ 3. A incn 

XT) Variation in cross-sectional 

dimensions of columns and Minus ....... 1/4 inch 

beams and in the thickness Plus -l/2 inch 

of sla bs and walls — ■— 

(6) Footings: 

a. Variation of dimensions Minus ....... 1/2 inch 

in plan _„ _Plus ___„^„_„ _ 2 J_ c _ e 5 

b. Misplacement or ■ ■ 2~percent of the footing width 
eccentricity in the direction of misplacement 

_ J^J^-^S?- _ aa ^-'-'J 2 - i - c _ e £ _ - 

c7 ~Reduction~"in thickness" Minus • 5 percent of 

specified thickness 

(?) Variation in stejs"! Rise ." .1/8 inch 

a_ _In a flight __of stairs T£ead_._. _._-_._• _-_-_lA inch _ _ 

~b. In consecutive steps Rise .1/16 inch 

Tread ■ .■ . l/8 inch 
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TABLE II 
CONSTRUCTION TOLERANCES FOR MASS CONCRETE' STRUCTURES 



All structures: 

a. Variation of the con- 
structed linear outline In 20 feet 1/2 inch 

from established position In hO feet -3A Inch 

in p_lan_ 

b. Variations of dimensions In""80 feet "or more . .1-1/^ inch 
to individual structure In "buried construction, twice the 
features from established above amounts 

positions .... 

J2) a! Variation from the plumb, "" 
from the specified batter, 
or .from the curved surfaces 

of all structures, includ- In 10 feet l/2 inch 

ing the lines and surfaces In 20 feet 3A inch 

of columns, walls, piers, In *f0 feet or more . 1-l/k inches 

buttresses, arch sections, In buried construction, twice the 

vertical joint grooves, above amounts 

and visible arisses i __.„_„___ 

b. Variation from the level 

or from the grades indi- _ 10 feet l/h inch 

cated on the drawings in In 30 feet or more . 1/2 inch 

slabs, beams, soffits, In buried construction, twice the 

horizontal joint grooves, above amounts . 

and visible arrises 

(3) al Variation in cross section- ~ 

al dimensions of columns, Minus *A inch 

beams, buttresses, piers. Plus 1/2 inch 

— _ „, — ^^" s i m i.^_!FJ :n £ m _l e _. s : — - • 

~ ™b"T ■ Variation in the thickness 

of slabs, walls, arch sec- : Minus ........ .l/k inch 

tions, and similar members Plus ...■■■.- 1/2 inch 

(h) Footings for columns, piers, . 

walls, buttresses, and similar 

members : 

a. .Variation of dimension in Minus ....... -.1/2 inch 

plan __ . " _ _ _ '_ J. 1 .! 13 - _._.---__._._._-_ i n £ h £ s 

b. "Misplacement or ~" ~ 2 percent of"footing width in 

eccentricity the direction of misplacement 

_ : _ _ but not raorejthan _______ inches 

~c . Reduction in thickness "77. . . .5 percent of specified 

thickness 
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— * Coating . - An approved colorless mineral oil, not darker 
than ASM No. 3 in accordance with ASOM Standard D-1500, free of kerosene, 
with a viscosity of not less than 70 seconds nor more than 110 seconds 
(Saybolt Universal) at 100 degrees F., except that when used on hardboard 
forms, the viscosity shall be not less than 250 seconds at 100 degrees F. 
Flash point shall be not less than 300 degrees F. (open cup). Viscosity 
and flash point shall be determined in accordance with ASHM Standards D 88 
and D 92, respectively. Certified copies of results of laboratory tests 
performed by an approved commercial laboratory shall be submitted for 
approval. After oiling, surplus oil on the form surfaces and any oil on 
the reinforcing steel or other surfaces requiring bond with the concrete 
shall be removed. Forms for unexposed surfaces may be thoroughly wetted 
in lieu of oiling immediately before the placing of concrete, except that 
in freezing weather oil shall be used. 

-• Removal • - Forms shall not be removed without approval, and 
all removal shall be accomplished in a manner which will prevent injury to 
the concrete. Forms shall not be removed before the expiration of the 
minimum time indicated below, except as otherwise directed or specifically 
authorized. 

Conduit roofs __ lH hr 

Beams and deck-type slabs _ 2 ~ ~ Z ^^ ^ 
Walls (lifts 15 ft. and under )_ ~ ~ ~ ~ 2 ^ ^ 

Walls (lifts over 15 ft. ) ~ _ ~ kQ hr 

Mass concrete (face) ~ "" 36 hr 

Mass concrete (bulkbaad)" ™ - - — 1|6 hr 
Conduit in open cut I I „ I I ~ _ ?2 hr 

When conditions on the work are such as to justify the requirement, forms 
will be required to remain in place for longer periods. 

9-17. FURNISHING AND PLACING STEEL REINFORCEMENT. - a. General . - 
The contractor shall furnish, cut, bend, and place all steel reinforcement 
including rods, fabric, and structural shapes as indicated on the drawings 
or otherwise required. All rc-dnforcement shall be, when surrounding con- 
crete is placed, free from loose, flaky rust, and scale, and free from oil, 
grease or other coating wMch mi^ht destroy or reduce its bond with the 
concrete, The contractor shall submit for approval shop drawings, bar 
lists and bending diagrams. Contract drawings show the basic steel require- 
ments and are not necessarily complete as to layout of reinforcing steel. 
The contractor shall furnish complete steel placement shop drawings 
elaborating wherever necessary over what is shown on the contract drawings. 

£' Cutting and Bending . - Steel reinforcement may be mill or 
field bent. All bending shall be in accordance with standard approved 
practice and by approved machine methods. 
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c. Reinforc ement . - (l) Reinforcing steel for concrete shall 
conform to~the requirements of ASM Specification A15-62T, intermediate 
billet, deformed. Rail steel, ASTM Specification A16-62T, regular grade, 
deformed, or hardgrade billet steel, ASTM Specification A15-62T deformed, 
may be furnished for straight bars or shop bends only. Certified copies 
of all mill reports shall accompany all deliveries of reinforcing steel. 

(2) Mesh reinforcement shall conform to the requirements 
of ASTM Specification AI85-6IT, and unless otherwise indicated on the draw- 
ings, shall be 6- inch mesh of No. 6 gage wire. 

d. Spaci ng o f Bars. - The spacing of bars shall be as shown on 

the contract drawings or as directed, and shall conform to the tolerances 
shown in Table III. 

e. Relation of Bars to Concrete Surfaces . - The minimum cover 
for all main reinforcement shall conform to the dimensions shown on the 
drawings within the tolerances shown in Table III. The dimensions, as 
shown on the drawings, indicate the clear distance from the edge of the 
main reinforcement to the concrete surface. The concrete covering of 
stirrups, spacer bars, and similar secondary reinforcement may be reduced 
by the diameter of such bars . 

TABLE III 

CONSTRUCTION TOLERANCE FOR PLACING REINFORCING STEEL 



(1) Variation of protective With 2-inch cover. .1/4 inch 

covering With 3-inch cover and over . . l/2 inch 

(2) Variation from indicated 
spacing . - 



1 inch 



£•" Splicing. - All. splices in reinforcement shall be as shown 
on the drawings. Lapped ends of bars may be placed in contact and securely 
wired or may be separated sufficiently to permit the embedment of- the 
entire surface of each bar in concrete. Adjacent sheets of mesh reinforce- 
ment shall be spliced by lapping not less than 6 inches, the lapped ends 
being securely wired or clipped together with standard clips. 

g. Supports ■ - All reinforcement shall be secured in place by 
use of metal or concrete supports, spacers, or ties, as approved. Such 
supports shall be of sufficient strength to maintain the reinforcement in 
place throughout the concreting operation. The supports shall be used 
in such manner that they will not be exposed or contribute in any way to 
the discoloration or deterioration of the concrete. 

9-18. EMBEDDED ITEMS. - a. Before placing concrete, care shall be 
taken to determine that all embedded items are firmly and securely fastened 
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in place as indicated on the drawings, or required. Embedded items including 
pipe and conduit, shall he free of oil and other foreign matter such as 
loose coatings of rust, paint, and scale. The embedding of wood in concrete 
will be permitted only when specifically authorized or directed. 

£* Pipe Drains . - Asbestos cement pipe required for pipe drains 
and not required to be furnished under Section 7, shall be furnished, cut 
and embedded by the contractor under this section. The pipe shall conform 
to Federal Specification SS-P-351a, "Pipe Cement Asbestos", Class 150. 
Pipe will be of the diameter and in the locations indicated on the drawings. 
The pipe shall be cleaned thoroughly of all dirt, grease, oil, grout and 
mortar immediately before embedment, and shall be held firmly in position 
and protected from damage or displacement while the concrete is being placed. 
The contractor shall take all necessary precautions to prevent any pipe 
from becoming clogged or obstructed from any cause, and any pipe which be- 
comes clogged shall be cleaned out in a manner satisfactory to the Contract- 
ing Officer at the contractor's expense. 

9-19. MEASUREMENT AND PAYMENT. - a. Concrete . - Measurement of con- 
crete will be made on the basis of the actual volume of concrete within the 
lines and grades of the structures as indicated on the drawings. Measurement 
of concrete placed against the sides of any excavation without the use of 
intervening forms will be made only within the indicated limits of the struc- 
ture. No deductions will be made for rounded or beveled edges or space 
occupied by metal work, electrical conduits or timber, nor for voids or 
embedded items which are either less than 5 cubic feet in volume or one 
square foot in cross section. Unless otherwise specified, payment for 
concrs'be will be made at the respective contract prices per cubic yard for 
the various items of the schedule, which price shall include the cost of 
all labor, materials, and the use of all equipment and tools required to 
complete the concrete work; except the cement , reinforcement, and embedded 
parts which are specified to be paid for separately. No payment will be 
made for concrete, as such, which is placed in structures or in items for 
which payment is made as described in Subparagraph d, below. No payment 
will be made for expansion and contraction joint material, joint sealing 
materials, and pipe drains, and r,ll costs in connection therewith shall be 
included in the applicable contract prices. No separate payment will be 
made for mortar and grout for miscellaneous purposes (except as provided 
under Item 23A) and all costs in connection therewith shall be included in 
the contract unit and lump sum prices for the items of work to which the 
work is incidental. Bidding schedule items for concrete under this contract 
are as follows; 

(l) Concrete-Outlet Works-Inlet and Outlet. - This item 
includes all concrete placed in the outlet works except the conduit between 
Sta 3+93 to Sta. 7+77, but including wall at outlet end. Payment therefor 
will be made at the contract unit price per cubic yard for Item 21, "Concrete- 
Outlet Works-Inlet and Outlet". 
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(2) Concrete-Outlet Works-Conduit. - This item includes 
all concrete placed in the Outlet Works conduit from Sta. 3-5-93 to Sta. 
7+77, except this item does not include the concrete wall at the outlet 
end. Payment therefor will be made at the contract unit price per cubic 
yard for Item 22, "Concrete-Outlet Works-Couduit Sta. 3+93 to Sta. 7+77". 

(3) Concrete-Spillway-Weir and Walls. - This item includes 
all concrete placed in the spillway including walls and the weir. Payment 
therefor will be made at the contract unit price per cubic yard for Item 
23, "Concrete-Spillway-Weir and Walls". 

(U) Item 23A, "Concrete for Foundation Preparation". - See 
Section 5- 

h Portland Cement . - The quantity to be paid for under Item 2k, 
"Portland Cement*"!?!!! be the number of barrels (376 pounds net weight) of 
Portland cement or portland blast furnace slag cement used unless speci- 
fically excepted, wasted or used for the convenience of the contractor. The 
quantity to be paid for will be determined by multiplying the theoretical 
batch weight, of portland cement in each type of concrete used by the number 
of batches of concrete of the types placed within the pay lines of the 
structure, and dividing by 376, Payment shall be made at the contract 
price per barrel for the schedule item which price shall include the cost 
of required unloading, hauling, handling, and storage at the site, of all 
Portland cement used in the work. No payment will be made for cement 
included under other items of work. 

£.• Reinforcement . - (l) Bars. - Measurement of reinforcing 
bars will be made on the basis of the lengths of bars placed in accordance 
with the approved drawings or bar schedules or as directed. The measured 
lengths will be converted to weights for the size of bars listed by the 
use of the unit weights per lineal foot stated on the applicable ASTM 
Specification. Steel in laps indicated on the drawings or required by 
the Contracting Officer will be paid for at the contract unit price. No 
payment will be made for the additional steel in laps which are authorized 
for the convenience of the contractor. Except as noted below, furnishing 
and placing reinforcement bars will be paid for at the contract unit price 
per pound for Item 25, "Steel, Reinforcement". 

(2) No separate payment will be made for wire mesh reinforce 
ment and all costs will be included in applicable contract price. 

£• Other Items . - (l) Payment for concrete, cement, and rein- 
forcing steel used in the following items, will be included under the 
applicable payment item for these items and no separate payment will be 
made therefor. 
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Description 

Cable Guard Rail and Posts 

Chain Link Fencing and Gates 

Bubble Gage Shelter Structure and Stairs 

Concrete Pipe and Conduit 

Storm Drainage Items 

(2) Payment for cement used in the following items will be 
included under the applicable payment items, and no separate payment will 
be made. 

Description 

Mortar for Foundation Preparation 
Mortar for Masonry Work 
Grout for Anchor Bars 

(3) Payment for cement used in grout under "Drilling and 
Grouting" will be made under Item 8e, "Portland Cement in Grout". 
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SECTION 10 

CONCRETE PIPS. CONDUIT 
(Item 26) 

10-01. SCOPE. - ©lis section covers construction of the 3 T - 0" 
diameter concrete pipe conduit, complete, including pipe supports. 

10-02. APPLICABLE PUBLICATIONS .. - The following publications of 
the issues listed below, but referred to thereafter by basic designation 
only, form a part of this specification to the extent indicated by the 
references thereto: 

a. Federal Specification . - 

SS-C-00192f Cement/ Portland. 

(C0M-3SBS) 

b. American Society for Testing and Materials Standards. - 

. A-15-S2T Billet-Steel Bars for Concrete Reinforcement. 

A-31-55 ■ Boiler Rivet Steel and Rivets. 

A-185-61T . Welded Steel Wire Fabric for Concrete 

Reinforcement. 
A-283-58 Low and Intermediate Tensile Strength 

Carbon Steel Plates of Structural Quality 

plates 2 in. and under in thickness). 
A-^32-62T . Deformed Billet Steel Bars for Concrete 

Reinforcement with 60,000 p.s.i. Minimum 
, Yield Point.. 
C-33-63 . Concrete Aggregate. 

C-76-63T Reinforced Concrete Culvert, Storm Drain 

and Sewer Pipe. 
C-231-62 Air Content of Freshly Mixed Concrete by 

the Pressure Methods. 
C-^3-63 Joints for Circular Concrete Sewer and 

Culvert Pipe, Using Flexible Watertight, 

Rubber-Type Gaskets. 

c* U. S. Ar my Corps of Engineers Handbook for Cement and Concret e* 

. . CRD-C13-55 ■ Air-Entraining Admixtures for Concrete. 

So Revs. 1957 
- 1958 

10-03. GENERAL. -.Concrete pipe shall conform to the applicable re- 
quirements of ASTM Standard C 76, except as modified hereinafter. The pipe 
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joint shall be sealed by a rubber gasket. Each length of pipe shall be 
provided with bell and spigot ends formed by steel joint rings securely 
fastened in the pipe wall. The spigot ring shall be lined with concrete 
on its interior surface and the bell ring shall be covered with concrete 
on its exterior surface. Portions of the joint rings which will be ex- 
posed after the pipe is "manufactured shall be protected from corrosion by 
a metallic coating or equivalent applied by an approved method. The spigot 
ring shall have a groove for the purpose of receiving, holding and pro- 
tecting the gasket. The steel for bell rings shall be X/k inch or more 
in thickness and shall conform to Grade A or B, ASTM Specification A-283. 
The steel for the spigot ends shall conform to Grade A, ASTM Specification 
A-31. The joint shall conform in all essential details with the rubber and 
steel joint for concrete pressure pipe as manufactured by Lock Joint Pipe 
Company. The pipe shall be cast vertically. 

a. Strength Requirements. - (l) Compressive strength of concrete 
shall be not less than 5?000 p.s.i. at 28 days of age. 

x 2) Design load for pipe shall be as shown on the drawings. 
Not more than three lengths of pipe, selected at random shall be tested 
by the three edge bearing method to determine the load to produce a 0.01 
inch crack and for ultimate strength. The test load required to produce 
a 0.01 crack using a load factor of 3.0 shall be" based on a factor of 
safety of not less than 1.33 • The test load required to produce failure 
shall be based on a factor of safety of not less than 2.0 using a load 
factor of 3-0. The contractor shall furnish the extra lengths of pipe for 
testing without charge. Test methods shall conform to the applicable re- 
quirements of ASTM Specification C-76. 

b. Respons ib i lity and C ert if ic at ion . - All tests performed on 
the pipe shall be observed by a representative of the Contracting Officer. 
The Government reserves the right to observe and inspect all phases of the 
manufacture and testing of the pipe. The contractor shall be responsible 
for having the materials, the concrete and pipe he proposes to furnish tested 
to demonstrate conformance to the applicable specifications. Certified 
copies of the test reports shall be delivered to the Contracting Officer, 
before the pipe is installed, 

10-(&. MATERIALS. - The following materials shall conform to the 
respective specifications and the requirements specified below. 

£• Concrete. - Concrete shall be composed of Portland cement, 
fine and coarse aggregate, water and air -entraining admixture. 

(1) Portland cement shall conform to Federal Specification 
SS-C-192, type II. 

(2) Processed Aggregates. - - Aggregates shall conform to 
ASTM Standard C33, except the grading requirements shall not apply. 
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(3) Air-entraining admixture. - The air-entraining ad- 
mixture shall be any approved substance or compound which will produce 
entrained air in the concrete. The air-entraining admixture shall con- 
form to Corps of Engineers Serial No. CRD-C13. and will be accepted on 
manufacturer's certification of compliance. The air content by volume 
shall be 6.0 percent plus or minus 1.0 percent as determined by ASTM 
Standard C231. 

(k) Water. - Water used in mixing and curing concrete 
shall be fresh, clean, and suitable for use as drinking water. 

b. Reinforcement ■ - Reinforcement steel shall conform to ASTM 
Standard A^32, deformed, or ASTM Standard AT?, hard grade, deformed. 
Welded wire fabric conforming to ASTM 185 will be acceptable. Reinforcing 
steel will be accepted on the basis of certified mill reports. 

S* Hubber Gaske t. - The gasket sealing the Joint shall be made 
of rubber of special composition, having a texture to assure a watertight 
and permanent seal and shall be the product of a manufacturer having at 
least five years experience in the manufacture of rubber gaskets for pipe 
joints. The gasket shall be in a continuous ring, of suitable cross 
section and of such eize as to fill the groove on the spigot joint ring 
when the pipes are laid. The rubber gasket shall be the sole element 
depended upon to make the joint watertight and shall have smooth surfaces 
free from pitting, blisters, porosity and other imperfections. 

10-05, INSTALLATION. - a. General*. - The pipe shall be supported on 
chairs or other suitable means to substantially and uniformly support the 
pipe at the correct line and grade during placement of concrete. The pipe 
shall be anchored to prevent movement during placement of concrete. All 
pipe laying shall proceed from the intake transition with the tongue ends 
of tongue and groove pipe pointing upstream. Each pipe shall be laid true 
to line and grade and in such manner as to form a close joint with the ad- 
joining pipe. As the work progresses, the interior of the pipe shall be 
cleared of all dirt, and superfluous material of every description. At 
times when work is not in progress, open ends of pipe and fittings shall 
be securely and satisfactorily closed so that no water, earth or other 
substance will enter the pipe or fittings. 

*>• Jointing . - The pipe shall he jointed in accordance with 
the manufacturer's recommendations. In making the joints on the interior 
of the pipe, special care shall be taken to assure a smooth surface with 
no projections or depressions. 

£* Concrete . - After pipe has been installed, inspected and 
approved by the Contracting Officer, concrete shall be placed and compacted 
with vibration equipment to the indicated limits as specified under Section 
9, CONCRETE. 

10-06. PAYMENT. - Payment for all work specified in this section, 
except as specified below, will be made at the lump sum price for Item 26, 
"Pipe Conduit". Concrete and cement in connection with the concrete placed 
under or around the pipe will be paid for separately under the applicable 
payment item? 
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SECTION 11 
EXCAVATION, TRENCHING, AND BACKFILLING FOR CULVERTS AND DRAINS 

11-01. SCOPE. - The work covered in this section of the specifica- 
tions consists of furnishing all plant, labor, material, equipment, and 
appliances, and of performing all operations in connection with excava- 
tion, trenching, and backfilling for all culverts and drains and appur-^ 
tenant structures, in strict accordance with this section of the specifi- 
cations and the applicable drawings, and subject to the terms and conditions 
of the contract. 

11-02. EXCAVATION. - a. General . - (l) Excavation for Large Culverts. - 
Excavations for the 17-foot diameter culvert at the Vinica Brook crossing, 
the 15-foot diameter culvert at the Conant Brook. crossing, and the 5M- inch 
diameter culvert in the vicinity of Station 62+50 on the Wales Road reloca- 
tion shall be to the lines and grades indicated on the drawings or as 
directed by the Contracting Officer. All provisions of Section 3, EXCA- 
VATION" of these specifications shall be applicable to the excavations for 
.these three large culverts. 

(2) Excavations for other Culverts and Drains. - For all 
culverts and drains, except those covered in Subparagraph ll-02a (l). above, 
all excavation of every description and of whatever substances encountered 
shall be performed to the depths indicated or as otherwise specified. Dur- 
ing excavation, material suitable for backfilling shall be piled in an orderly 
manner a sufficient distance from the banks of the trench to avoid overloading 
and to prevent slides or cave-ins. All excess material or material unsuit- 
able for backfill, shall be removed and placed in spoil areas, embankments, 
and fills as directed. Grading shall be done as may be neceaflsry to pre- 
vent surface water from flowing into trenches or other excavations, and any 
water accumulating therein shall be removed by pumping or by other approved 
methods. Sheeting and shoring shall be done as may be necessary for the 
protection of the work and for the safety of personnel. Excavation shall 
be by open cut. Earth excavation shall comprise all materials not classi- 
fied as rock excavation, and shall include clay, silt, sand, gravel, loose 
shale, loose stone, and boulders measuring less than 1/2 cubic yard in 
volume. Rock excavation shall comprise the following: boulders measuring 
1/2 cubic yard or more in volume; rock material in ledges, bedded deposits, 
unstratified masses, and conglomerate deposits so firmly cemented as to 
possess the characteristics of solid rock that cannot be removed without 
systematic drilling and blasting; and concrete or masonry structures. 

b. Trench Excavations . - Trenches for the pipes, other than th« 
three large culverts described in Subparagraph ll-02a. (l) above, shall be 
of the necessary width for the proper laying of the pipe and placement and 
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compaction of backfill. Trench widths . ; . shall foe -sufficient to leave at 
least 2k inches in the clear between the sides of the pipe and the sides 
of the trench. The banks of the trenches shall be as nearly vertical as 
practicable. Care shall be taken not to over-excavate except as otherwise 
specified, hereinafter. The bottom of the trenches shall be accurately 
graded to provide uniform bearing and support for each section of the pipe 
on undisturbed soil at every point along its entire length, except for the 
portions of the pipe sections where it is necessary to excavate for the 
proper sealing of pipe joints and as hereinafter specified. Depressions 
for joints shall be dug after the trench bottom has been graded, and, in 
order that the pipe rest on the prepared bottom for as nearly its full 
length as practicable, the depressions shall be only of such length, depth, 
and width as required for properly making the particular type of joint. 
Stones shall be removed as necessary to avoid point bearing. Where rock 
excavation, as defined hereinbefore, is required in trenches for pipe, the 
rock shall be excavated to a minimum overdepth of 8 inches below the trench 
depths indicated or specified and the overdepth filled with compacted pipe 
bedding material. Except as hereinafter specified for wet or otherwise 
unstable material, all other overdepths shall be backfilled as and with 
materials specified for backfilling the lower portion of trenches. When- 
ever wet or otherwise unstable material that is incapable of properly 
supporting the pipe, as determined by the Contracting Officer, is encoun- 
tered in the bottom of the trench, such material shall be removed to the 
depth required and the trench backfilled to the proper grade with compac- 
ted pipe bedding material as specified in Paragraph 11-Ok below. Where the 
pipe w:'ll be completely or partially surrounded by compacted highway fill, 
the fill shall be placed in accordance with the applicable .^.■.^rlfications 
to a level 2 feet higher than the top of the pipe or to finished subgrade 
level, whichever is lower, and a trench shall then be excavated as described 
above, except where the highway fill consists of rockfill material, in which 
case the trench shall be excavated to a minimum overdepth of 12 inches below 
the trench depths indicated or specified and the overdepth shall be filled 
with compacted pipe bedding material. The bottom of the trench for any pipe 
over 2k inches in diameter shall be shaped to conform with the outer surface 
of the pipe to a mirimmn height of 6 inches above the pipe invert so that the 
pipe will rest firmly on undisturbed soil or pipe bedding for as nearly the 
full length of the barrel as proper jointing operations will permit. 

' o, pxc'avation for Appurtenant Structures . - Excavation for drain 
inlets and similar structures shall be sufficient to leave at least 2k 
inches in the clear between the outer surfaces and the embankment or timber 
that may be used to hold and protect the banks. Any overdepth excavation 
below such appurtenances that has not been directed by the Contracting Of- 
ficer will be considered unauthorized and shall be refilled with pipe 
bedding or concrete, as directed, at no additional cost to the Government. 
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11-03. STREAM DIVERSION. - a. Large Culverts . - The control and 
diversion of water in connection with the three large culverts is specified 

and included under Section 2, "CONTROL AND DIVERSION OP WATER". 

b , other Culverts and Drains . - All streams which may interfere 
with the proper construction of the culverts and appurtenant structures 
shall he diverted during the construction period by methods approved by 
the Contracting Officer. 

c Excavation . - No excavation or diversion will be permitted 
close enouih to a pipe excavation to interfere with the specified width of 
pipe bedding and culvert backfill. 

11-04, MATERIALS. - a. Pipe Bedding . - Material for use as pipe 
bedding shall meet all the requirements, including approval, as stated in 
Section 5, "EMBANKMENTS, DAM AND DIKE" for sand fill material except that 
the pipe bedding material shall contain no stones larger than 3, inches in 

any dimension. 

b. Culvert Backfill . - Material for use as culvert backfill for 
the large culverts at the Vinica Brook and Conant Brook crossings and in 
the vicinity of Station 62+50 on the Wales Road relocation shall meet all 
the requirements, including approval, as stated in Section % "EMBANKMENTS, 
DAM AND DIKE" for gravel fill material except that the culvert backfill 
material shall contain no stones larger than k inches in any dimension. 

c * Earth Bac kfill. - Materials for use as earth backfill for 
all culverts other than the three large culverts and for appurtenant 
structures shall consist of approved earth materials from the trench ex- 
cavations, other required excavations, or borrow excavation from which all 
oversiae stones as defined in Paragraph 11-05 have been removed. 

11-05. PLACEMENT AND COMPACTION. - a. Pipe Bedding . - In general, 
approved pipe bedding material shall be dumped and spread in approximately 
horizontal layers not over 6 inches in thickness and each layer shall be 
compacted with 6 coverages of the tread of a crawler-type tractor weighing 
at least 20,000 pounds. In areas where the tractor cannot operate due to 
space limitations, pipe bedding material shall be spread in 4-inch layers 
and compacted with the power tamper or surface vibrator specified in Sec- 
tion 5 "EMBANKMENTS, DAM AND DIKE", in the manner specified in the same 
section for the compaction of gravel backfill. Pipe bedding material for 
the three large culverts shall be placed and compacted for the full heights 
indicated on the drawings and then re-excavated to provide a shaped surface 
for the bottom of the pipe conforming to the surface of the pipe bottom. 
Pipe bedding material for all other pipes larger than 2k inches in diameter 
shall be placed and compacted to at least 6 inches above the pipe invert 
grade and similarly re-excavated. Pipe bedding material for pipes having 
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diameters of 2k inches or less shall "be placed and compacted to pipe in- 
vert grade. Shaping of the pipe bedding as specified above shall be done 
manually by men skilled in this type of work in such a manner that the 
pipe shall rest firmly on compacted bedding material for as nearly the 
full length of the barrel as proper Jointing operations will permit. The 
shaping of the bedding shall be done only a few feet in advance of the 
laying of the pipe. Areas in which pipe bedding is to be placed shall 
be dewatered completely prior to placement of the pipe bedding material. 

£• Backfilling . - (l) General. - No backfill for any culvert 
or appurtenant structure shall be placed until the foundation clean-up, 
pipe bedding as required, and installation of the pipe or structure have 
been completed and approved and until the unit, as installed, conforms to 
the requirements specified herein and in other pertinent sections of the 
specifications. All backfill areas shall be completely dewatered prior 
to placement of backfill. 

(2) Backfilling for Large Culverts. - Backfilling for the 
large culverts at the Vinica Brook and Conant Brook crossings and in the 
vicinity of Station 62+50 on the Wales Road relocation shall be performed 
to the lines, grades, and cross sections indicated on the drawings or as 
modified by the Contracting Officer. Backfill materials for these culverts 
shall consist of approved culvert backfill material spread by hand shovel- 
ling in approximately horizontal layers not exceeding k inches in thickness 
and compacted by power tamper or surface vibrators in the manner specified 
for gravel backfill in Section 5 "EMBANKMENTS, DAM AND DIKE". Special means 
shall be used to maintain the surface of the backfill at thx v-ome level on 
both sides of the pipe at all times so as to prevent movement or distortion 
of tho pipe. Special care shall be exercised to obtain thorough compaction 
of thvi backfill material under the haunches of the pipe. During spreading 
of the culvert backfill material all stones larger than 3 inches in any 
dimension shall be removed from those portions of the layer within 12 inches 
of the outer surface of the pipe,, Layers of backfill placed 2^ inches or 
more above the top of the pipe may be compacted by 6 coverages of the rear 
wheels of an approved rubber tired farm tractor weighing 2 tons or less in 
lieu of compaction by power tamper or surface vibrator. The rate at which 
culvert backfill in d laced and compacted shall be such that the backfill 
surface shall be at :.oast 6 inches and no more than 2^ inches above that 
of the adjacent highway fill. Layers of highway fill material spread 
within 20 feet of the sides of the pipe shall be compacted only by the 
crawler type tractor, power tamper, or surface vibrator. No compaction 
or hauling equipment shall be allowed to operate on any layer of culvert 
backfill material other than the power tamper, surface vibrator, or rubber 
tired farm tractor. 
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(3) Backfill for Other Culverts, - (a) Lower Portion of 
Trench. - This subparagraph covers the backfilling for culverts (other than 
the three large culverts covered in (2) above) up to the level of the 
finished subgrade or to a level 2 feet above the top of the pipe, whichever 
is the lower. The lower portion of the trench shall be backfilled with ap- 
proved earth backfill material from which all stones larger than; 3 inches 
have been removed. The material shall be spread by hand in approximately 
horizontal layers not exceeding k inches in thickness. Each layer shall 
be compacted as specified for the culvert backfill in (2) above.. Beneath 
the pipe haunches where there' "is not adequate space for the proper; opera-, ■ 
tion of the power tamper or surface vibrator, small hand tools shall be 
used to firmly compact the backfill materials 4 

(b) Remainder of Trench. - Backfill placed in the upper 
portions of the trenches covered in (a) above shall consist of approved 
earth backfill material from which all stones larger than 6 inches in any 
dimension have been removed. Each layer shall be spread to a thickness no 
greater than 6 inches and compacted as specified for the culvert backfill 
in (2) above. 

(k) Appurtenant Structures. - Backfilling for inlets and 
other appurtenant structures shall be placed and compacted as specified 
in (3)(a) above for backfilling for culverts, 

11-06. MEASUREMENT AND PAYMENT. - a. Large Culverts . - All excava- 
tions for the large culverts at the Vinica Brook and Conant Brook crossings 
and in the vicinity of Station 62+ 50 on the Wales Road relocation will be 
measured and paid for in accordance with Section 3, "EXCAVATION" under 
Item 3, "Unclassified Excavation - General", and Item 5, "Rock Excavation". 
The quantities of compacted pipe bedding and compacted culvert backfill to 
be paid for will be the volumes computed from the lines, grades, thick- 
nesses, and limits indicated on the drawings, specified herein, or modified 
by the Contracting Officer. The limits of sections of bedding and backfill 
which are not definite on the drawings or as stated in these specifications 
and depend upon topography and field conditions shall be determined by field 
surveys. The measurement shall not include volumes of materials placed out- 
side the limits shown on the drawings, specified, herein, or directed by the 
Contracting Officer. Compacted pipe bedding and compacted culvert backfill 
satisfactorily placed and measured as stated above will be paid for at the 
applicable contract unit prices per cubic yard for Item 36, "Pipe Bedding" 
and Item 36A, "Culvert Backfill". Such payment shall constitute full com- 
pensation for all work in connection with placement, compaction, furnish- 
ing materials, and all other incidental work required for the construction, 
protection, and maintenance of backfill and bedding sections. Payment for 
Item 36, "Pipe Bedding" shall also include full compensation for the shap- 
ing of the bedding surface to fit the bottom of the pipe. Stream diversion 
is specified and included under Section 2, "COMJROL MD DIVERSION OF WATER". 
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b. Other Culverts and Appurtenant Structures. - No separate 
payment will be made for stream diversions, excavation, trenching, and 
backfilling for culverts and drains and appurtenant structures (other than 
the three culverts covered in a above) except as otherwise specified below. 
This work shall constitute a subsidiary obligation of the contractor and 
payment therefor will be included in the applicable contract unit price 
for the particular culvert or structure involved. Any rock excavation en- 
countered will be classified and measured for payment and paid for as 
specified for rock excavation in Section 3, "EXCAVATION" except that all 
boulders measuring over 1/2 cubic yard will be classified as rock excava- 
tion. Pipe bedding as required for these culverts, including material to 
replace removal of unsuitable material from trench bottoms, will be 
measured for payment as the number of cubic yards actually placed and will 
be paid for as specified in a above. 
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SECTION 12 
STORM DRAINAGE SYSTEM 
(Items 28 through 35, inclusive and 52) 

12-01. SCOPS. - This section covers the storm drainage system, in- 
cluding pipe culverts and drains, drop inlets, aprons, and concrete 
collars, complete. 

12-02. GENERAL. - All work and materials in connection with the 
construction of the storm drainage system shall conform to Sections D-l 
and D-4 of the Massachusetts Standard Specifications (See Paragraph 
SC-60) except as hereinafter modified). 

12-03. MATERIALS. - a. Pipe for culverts (15-inch through 5^-inch, 
inclusive) shall he asphalt coated corrugated metal pipe. The 15-foot and 
17-foot culverts shall be bituminous coated multi-plate pipe and shall con- 
form to the -requirements of Section V-k and Addendum D-U of the Massachusetts 
Standard Specifications. . 

b. Drop inlets (Type C) shall conform to the requirements of 
Section D-l of the Massachusetts Standard Specifications and to the details 
of design as shown on the Massachusetts Construction Standards for Type C 
drop inlets. 

c. Concrete for collars and drop inlets shall conform to the ap- 
plicable portions of Section 9, "CONCRETE", of these specifications. 

12-04. EXCAVATION, TRENCHING, BEDDING, AND BACKFILLING FOR PIPE AND 
DROP IHLETS. - Excavation, trenching, bedding and backfilling for pipe and 
drop inlets shall be in accordance with the applicable portions of Section 
11, "EXCAVATION, TREHCIilKG, AND BACKFILLING FOR PIPE CULVERTS AND DRAINS . 
Details are shown on ths drawings of the methods and materials to be used 
in backfilling and compacting the trenches for the 5^-inch, 15-foot and 
17 -foot diameter culverts. 

12-05. ROCK SLOPE PROTECTION FOR APRONS, - Rock slope protection 
for aprons shall be in accordance with the applicable portions of Section 6, 
"ROCK SLOPE PROTECTION, GRAVEL BEDDING AND ROAD GRAVEL" . 

12-06. PAVED DITCHES, - Paved ditches shall be constructed as speci- 
fied in Section D-8 of the tfeue-ichusette Standard Specifications, except as 
otherwise specified. The ditch paving .shall consist of a 9-ineh gravel 
base and a 3- inch bituminous mixture paving. Gravel base shall conform to 
the requirements for gravel base courses for roads as specified in Section* 
k, "defiVEL BASE AND SURFACE COURSES". Bituminous paving mixtures shall 
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conform to the material requirements specified in Paragraph 15-0U for 
top and binder course material. Gravel surface shall be primed as 
specified in Paragraph 15-03 prior to placement of the bituminous pav- 
ing mixture. Bituminous mixture shall be placed in two courses (1-1/2 
inchubinder and 1-1/2 inch surface). Mixtures shall be well compacted 
using tampers weighing not less than 25 pounds and with a tamping face 
Of 50 square inches or other approved methods. !The surface of the top 
mixture after compaction shall be smooth and true to the indicated lines 
and grades. 

12-07. REMOVAL OF DEBRIS FROM THE EXISTING CULVERTS. - Removal of 
debris from the existing culverts and cleaning shall be performed to the 
satisfaction of the Contracting Officer. Flow conditions shall be restored 
to allow the efficient entrance and discharge of storm water at the culverts. 
(See Paragraph 1-06). 

12-08. PAYMENT. - a. Culverts and Drains, 30" and Smaller . - All 
storm drains and culverts with the exception of the 5*1- inch culvert and 
the 15-foot and 17-foot multi-plate culverts shall be measured for payment 
along the centerlines of the pipe from end of pipe to end of pipe or from 
the outside wall of drop inlets to the end of the pipe. Pipe will be paid 
for at the applicable contract unit price for Items 28 through 31, inclusive, 
"Pipe, ACCM", based on the number of linear feet of culverts or storm drains 
placed in the accepted work, payment of which will constitute full compensa- 
tion for all pipe, joints, and bedding, including trenching and excavation 
(except rock), backfill and compaction and all incidental labor and mate- 
rial necessary to complete the construction of culverts or ^-urm drains 
as required by this section of the specifications and all references in- 
cluded herein. 

b. Drop Inlets (Type C). - Each inlet will be considered one 
complete unit. The quantity of inlets to be paidlfor will be the total 
number of inlets complete with frames and gratings constructed to the 
depths indicated on the drawings. Payment under Item 35, "Drop Inlets 
(Type C)", will constitute full payment for all excavation, form work, 
concrete, cement, reinforcing steel, backfill and compaction, materials, 
and labor necessary to complete the construction. 

c. Three Large Culverts. - The 15-foot and 17-foot culverts 
will each be paid for at the applicable lump sum contract prices for Items 
33 and 34, "Pipe, Culvert, Bituminous Coated Multi-Plate". The 5^-inch cul- 
vert will be paid for at the lump sum price for Item 32, "Pipe, Culvert, 
ACCM, 5if-inch". Payment for these items shall include all costs including 
bituminous multi-plate of corrugated pipe, as applicable, hook bolts, con- 
crete collars and end walls including cement and reinforcing steel, and all 
incidental labor and materials necessary to complete the construction of 
these culverts as required by the drawings, this section of the specifica- 
tions, and references included herein, except rock slope protection, stream 
diversion, excavation, bedding, filling and backfilling. 
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d. Rock Slope Protection and Gravel Bedding . - Rook slope pro- 
tection and gravel bedding for aprons shall be measured in place and the 
quantity to be paid for shall be the number of cubic yards constructed to 
the dimensions shown on the drawings. Rock slope protection shall be paid 
for under Item 19, "Rock Slope Protection". Gravel bedding shall be paid 
for under Item l6, "Gravel Bedding". Payments will constitute full payment 
for all excavation and labor necessary to complete the construction. 

.£• Cleaning Culverts . - No separate payment will be made for re- 
moval of debris and cleaning of existing culverts where indicated. All 
work in connection with this work will be considered a subsidiary obliga- 
tion of the contractor to be included under Item 1, "Preparation of Site". 

f • Paved Ditches . - Paving will be measured in place by the 
square yard. Payment will be made at the cm tract unit price per square 
yard for Item 52, "Paved Ditches", which price shall include all costs 
in connection therewith, except excavation, necessary for complete 
construction of the paved ditches including foundation preparation 
and base course. 
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SECTION 13 , 

■ ■ Bt&BLE' GAGE -SHELEEH ' 

(Item 2T) 

13-01. SCOPE. - This section covers the Bubble Gage Shelter, 
complete, including concrete stairs and pipe railings. 

13-02. DRAWINGS FOR APPROVAL. - Before furnishing door, including 
threshold and weather stripping for door bottom, detailed shop drawings 
supplemented by descriptive data and the hardware schedule, shall be 
submitted for approval. ■' 

13-03. EXCAVATION A!© EACKFILLING. - a. G eneral . - All work shall 
be' executed to the lines and grades shown on the drawings or approved by 
the Contracting Officer. 

b. Exca vation . - Except as otherwise specified in Section 6, 
ROCK SLOPE" PROTECTION, GRAVEL BEDDING, AND ROAD GRAVEL, the dam embankment 
shall be completed prior to excavation required for construction of the 
Bubble Gage Shelter. Excavation required for the construction of the 
Bubble Gags Shelter shall not proceed until directed by the Contracting 
' Officer . „. Excavations shall conform to the dimensions and elevations 
shown 'on the drawings. Where the excavation is made below the elevations 
indicated on the drawings or directed, the heights of the wall shall be 
increased, as directed. Excavation shall generally extend 2k inches 
outside the walls to allow for placing and removal of forms, installation 
of the bubble gage conduit, floor drain pipe, and for inspection. Under- 
cutting will not be permitted. 

£• Bub ble' Gage Shelter gill . - Bubble. gage shelter fill shall 
consist of material conforming to the requirements as specified in 
Section 5, EMBANKMENTS - DAM AND DIKE, for gravel fill. Prior to the 
placement of .bubble gage shelter fill, foundation walls shall be 
completed, all forms shall be removed, and the foundation areas for the 
fill shall be cleared of all trash and debris. Bubble gage shelter. fill 
to be placed in the areas beneath the stairways and in areas contiguous 
thereto for a horizontal distance of 3 feet shall be placed. and compacted 
as specified for gravel backfill in Section 5, EMBAHKMEHOS - DAM AND DIKE, 
All other gage shelter fill shall be placed in 12-inch layers without 
compaction other than that incidental to construction, operations . Bubble 
gage shelter fill shall not be placed adjacent to the bubble gage shelter 
until at. least Xk days after its completion. 

. d. Rock Slope Protection . - Rock slope protection material to 
"be placed in the trench provided for the gage conduit, and as a result of 
the construction of the bubble gage shelter, shall meet all of the 
requirements for rock slope protection as stated in Section 6, ROCK SLOPE 
PROTECTION, GRAVEL BEDDING, AND ROAD GRAVEL, except as otherwise specified 
herein. Rock slope protection material in the trench provided for the 
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gage conduit, in the immediate vicinity of the "bubble gage shelter and in 
other limited areas shall be placed by hand. Extreme care should be 
exercised to prevent damage to the gage conduit, discharge pipe for 
floor drain, or the bubble gage shelter. The rock slope protection 
shall not be placed adjacent to the bubble gage shelter until at least 
Ik days after its completion. 

13-04. CONCRETE, - All concrete work required for the building and 
stairs shall conform with the applicable requirements of Section 9, 
CONCRETE. 

13-05. MCSCELLAIffiOCB METALS. - a. Metal Threshold . - The door 
threshold shall be an interlocking weatherstrip type threshold, 5" x 5/B", 
fabricated from non-ferrous metal with a non-slip top surface, shall be 
bedded in calking compound, and shall be anchored to the concrete by 
means of bolts set in expansion sleeves. 

h. Weatherstripping . - Materials in connection with weather- 
stripping door bottom shall be No. 9 gage standard sheet (not ribbon) 
zinc, cut across the grain. Weatherstripping shall not react against type 
of threshold furnished. 

£. Channel Frame . - Frame for door shall be structural steel 
channel. Stop shall be of structural steel bar stock plug welded to 
channel jambs and head. Frame shall be provided with four anchors to 
each jamb. Frame shall be notched as required to receive herO-vare. 

-' Floor Drain . - The contractor shall furnish and install a 
floor drain and discharge piping. Discharge piping shall extend into 
rock slope protection. Discharge pipe shall conform to Federal 
Specification SS-P-356, 4-inch. Floor drain shall conform to Federal 
Specification WW-P-5to>, type 2?A, 4-inch pipe discharge. 

13-06. PIPE RA1LIHGS. - All pipe railing at Bubble Gage Shelter, 
including- railing along stairs, shall be standard weight."mild steel 
pipe conforming to Federal Specification WW~P-4o6b, except that bend 
sections shall conform to Federal Specification WW-P~404c. Pipe shall be 
1-1/2 inch standard weight. All pipe shall be hot dip galvanized after 
manufacture . 

a. Fabric ated. - Jointing of post rail and corners shall be by 
mitered and welded type joints. 

(l) Mitered. and welded joints shall be made by fitting 
post to top rail and intermediate rail to post, mitering corners, grooving 
welding joints and grinding smooth. Railing splices shall be butted and 
reinforced by a tight-fitting interior sleeve not less than 6 inches long. 
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(2) Railing may be "bent at corners in lieu of mitering. 
and welding or by using fittings, provided all such "bends are made in 
suitable jigs and that the cylindrical cross section of the pipe he 
maintained through the. entire bending. 

b. Anc horage . - Posts -shall he set into 6-inch sleeve inserts 
set and anchored~in~the" concrete. Posts shall he inserted in sleeves, 
leveled, plumbed and calked solid with molten lead or lead wool and 
anchorage joint shall he covered with pipe collar pinned to post. Micls 
of rails shall he secured by means of standard steel pipe flanges anchored 
to concrete with .expansion, bolts . 

13-07. STEEL LADDER. - Steel ladder shall be of the bar and rung 
type, constructed of structural steel in accordance with the details 
and the following minimum requirements. Stringers shall be a minimum 
3/8-inch by 2-1/2 inch mild steel bars fitted with anchors, as shown, 
for securing to concrete. Rungs shall be $/k inch minimum round, solid 
section steel rods, fitted into punched holes in stringers, welded and 
ground smooth. Ladder shall be secured at each end. Install galvanized 
pipe grab bar where indicated. 

13-08. METAL GRATBTGS AUD FRAMES, - Metal gratings shall conform to 
the requirements' of Federal Specification RR-G-66la, Type I. Edges of _ 
all gratings shall be banded, and all gratings shall he hot dip galvanized. 
Frames shall be of standard steel angles and shall be all -welded con- 
struction, and galvanised to match gratings, frames shall be provided with 
■wel&ed-on anchors. 

13-09. HOLLOW METAL DOOR. - a. General . - The contractor shall 
furnish all material and hardware for, and install complete, the entrance 
door as indicated on the drawings. Door shall be provided with two 
insect screened weatherproof louvers. Screens shall be of non-ferrous 
metal and shall be on rewireable frame. - . 

•fa. Material . - All material, except as otherwise specified, 
shall be factory fabricated from leveled steel, shall conform to ASTM 
A 366-62T; face plate shall be lA-inch steel plate or 3 gage sheet steel 
conforming to ASTM A 366. Gages referred to are all U. S. Standard and 
are the minimum acceptable for this work. Door shall be of the flush 
type, hollow metal construction, 2-inches thick. Except for exterior- 
face plate and as otherwise specified, all material shall be of 16-gage 
stock. Top and bottom of door shall have stiffener channels welded to 
side plates, and shall be reinforced by formed steel, Z-bar sections 
extending full height and spaced not over 6 inches on centers. Sound- 
deadening cork board strips shall completely fill each space. Exposed 
welds shall be ground to true, even plane with no grinding marks visible. 
Door shall be free from warps, dent, or buckles. Door shall be properly 
reinforced for hardware and shall be drilled and tapped for application 
of hardware. Backing for hardware shall be not less than l/8-inch thick 
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and heavier where necessary to develop full strength of machine screws. 
Door shall be mortised for "butts and reinforcement provided by door 
manufacturer. Joints and miters shall be welded full length of hair line 
joints. Fourteen-gage reinforcements shall be provided for lock and lock 
strike. All reinforcements shall 'be securely welded in place. Mortises 
shall be neat and carefully fitted to hardware items. Any voids between 
metals and all mortises where hinges pass through rebates shall be filled 
with metal welded in place. A weather 'drip strip of l/8" x 2" bent gal- 
vanized steel shall be applied to bottom and set to clear threshold. 

£* louver Guards . - Door guards shall be l-l/2 inch wire mesh 
square grilles composed of 3/16" x l/l6" flat wire. The ends of mesh 
shall be hooked and welded to a 3/8-inch diameter steel frame. Steel 
strap lugs, l/8-inch thick by 1-1/2 inch wide, shall be bent around and 
welded to bar frame; straps shall be provided at each corner and not 
over 18 inches apart elsewhere. Straps shall be bolted to door with 3/8- 
inch carriage bolts or prison- type bolts extending through the door. In 
any event fastenings shall, be made tamperproof . 

i- Pairing . - ^ e door including grilles and louvers shall 
be shop painted in accordance with the standard practice of the manufacturer, 
The door before assembling shall be cleaned, filled and ground smooth, where 
necessary, given a phosphate treatment, and primed with one shop coat of 
rust resistant paint standard with manufacturer. The door shall be finish 
painted as specified in Paragraph, PAUSTIHG. 

£• Hardware . - The door shall open from the left, .and shall 
have 1-1/2 pairs of butts and a lockset as follows; 

Butts - 1/2 pair, Type T-2lVf USP, 5", non-rising, non- 
removable pins when door is closed (weld jamb leaf). 
(Federal Specification FF-H-ll6c). Olite bearing 
butts may be furnished at contractors option. The 
type shown is minimum; actual thickness of metal and 
pin diameter as required to properly support door. 

Lock, Type 86 ECT-5S (Federal Specification FF-H-106a). 

13-10. GAGE CGXDUIT. - The contractor shall furnish and install under 
this section, the pipe conduit for the gage recording system. Conduit 
including fittings and bends, shall conform to Federal Specification 
WZ-V-k06a., Weight A, Class 2. Pipe shall be laid so that no low points 
occur along the line of the pipe. Pipe shall be provided with taper- 
threaded ends and joints by zinc-coated couplings. The joints shall pro- 
vide a watertight joint. The contractor shall delay placing rock slope 
protection in locations where the conduit is to be placed until conduit 
has been placed. Care shall be exercised in placing rock slope protection 
in order to avoid damage to pipe, including galvanizing treatment, and to 
avoid any change in the line and grade of the pipe. The interior of the 
conduit shall be free from obstructions. The contractor shall install a 
No. 10 pulling wire in the conduit. Gage inlet shall be as indicated; 
all bolts and washers shall be corrosion resisting steel. 
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13-11. WOOD SHELF. - Shelving, including supports and nailers, of 
thickness indicated shall be free from knotholes, loose or unsound knots, 
wane, decay, and splits longer than the width of the piece. Shelving, 
including supports, etc., shall be pressure treated in accordance with 
Federal Specification TT-W-571g. 

13-12. PAINTING. - a. All ferrous metal items specified in this 
section, including door, door frames and ladders, shall be painted. 
Galvanized metal and wood surfaces shall not be painted. Corrosion 
resisting steel shall not be painted. 

b. All ferrous metals, unless specified to receive special 
partial treatment in the place of manufacture, shall be solvent cleaned 
and wire brushed followed by one prime coat of red lead paint conforming 
to Federal Specification TT-P-86c, Type I. All ferrous metal surfaces 
shall receive two finish coats of synthetic gloss enamel conforming to 
Federal Specification TT-E-486c and Am-3, Class A. In lieu of specified 
treatment, door may be completely finish painted in the shop in accordance 
with manufacturer's practice where specifically approved. Color of all 
finish paint shall be 16^92-Gray (Fed. Std. Ho. 595). 

13-13. BRONZE PLAQUE. - a. General . - The contractor shall furnish 
and install a bronze plaque where shown and as hereinafter specified. 

i.' Materials . - (l) Bronze casting shall conform to Federal 
Specification Q,Q~L-225, composition standard with manufacturer. 

(2) Other items shall conform to the current standard 
practice for material required and use intended. 

c " Construction . - The size and thickness of the plaque are 
indicated." The plaque border shall be raised and the edge shall be beveled, 
Both the raised border and the beveled edge shall be polished a bright 
finish. The plaque background shall have a sunken, matte surface with 
a statuary bronze finish. The letters shall be hand tooled, flat faced 
and polished to a bright finish. The plaque shall be furnished with four 
expansion bolts for securing to wall and with four rosettes. 

13-lli.. PAYMENT , - Payment for all work specified in this section 
including cement, reinforcement and concrete pipe conduit and inlet for 
gage, plaque, railings, floor drain and discharge piping, excavation and 
backfilling, and painting and all costs in connection therewith shall be 
included in the lump-sum contract, price for Item 27, "Bubble Gage Shelter". 
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SECTION lk 

MISCELLANEOUS HEMS OF WORK 
(Item 37" through k$, Inclusive) 

1^-01. SCOPE, - The work eove3?ed by this section of the specifica- 
tions consists in furnishing all plant, labor, equipment, appliances and 
materials, and in performing all operations in connection with miscel- 
laneous work items listed below, complete, in strict accordance with this 
section of the specifications and the applicable drawings, and subject to 
the terms and conditions of the contract. 

lit-02. CHAIN LINK FENCING. - a. General . - Chain link fencing, four 
feet in height, and chain link gate! shall be installed where and as shown 
on the drawings or directed. Fencing shall conform to Drawing No. 1*0-16-00, 
attached at end of this section. Fencing shall be braced at changes in 
directions and at ends, in accordance with manufacturer's recommendatxons. 

h. Material and Description . - (l) Posts shall be galvanized 
and shall be in accordance wlthJBederal Specification RR-F-183. The line 
posts shall be spaced not more than 10 feet on centers and embedded in the 
manner and depth shown on the drawings. All posts shall have an ornamental 
ball top. 

(2) The fencing fabric shall conform to the requirements 
of Federal Specification RR-F-191a, Type A. The fencing shall be set-to 
line and grade as shown on the drawings or as directed. The fence shall 
have a top rail and a tension wire along bottom of fabric. 

(3) Aluminum fabric ties of suitable gage shall be provided 
for attaching the wire mesh to the posts. 

(k) Gates shall be constructed with malleable iron fittings 
securely braced and trussed up with welded connections. Gates shall be 
filled with fabric to match fencing. Gates shall be equipped with pivot 
type malleable iron hinges, padlock, keepers, gate shoe and stops. Gates 
shall be equipped for locking at the top, middle, and bottom with the 
middle lock arranged for padlocking. A padlock with chain and three keys 
(and conforming to Federal Specification FF-P-lOlc, Type EPC, size 2 inch) 
shall be provided for each set of gates. All padlocks shall be keyed alike, 

(5) A "closed" sign shall be mounted on each leaf of each 
set of gates. The signs shall be made of galvanized sheet steel (12 gage) 
properly reinforced. All surfaces shall be primed and then finished with 
two coats of exterior white paint. Lettering shall be done by a sign 
painter using a reflectorized type of paint. 
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(6) The fencing shall T^e constructed and installed as 
herein specified and in accordance with the best methods for workmanship 
adopted for this type of work in accordance with manufacturer's instruc- 
tions and shall be pursued to a satisfactory completion as approved by 
the Contracting Officer, 

£• Payment . - Payment for furnishing and installing chain link 
fencing (except gates) will be made at the contract unit price per lineal 
foot for Item 38, "Chain Link Fencing", measured along the fence line be- 
tween the end posts, width of gates shall not be included. Payment for 
furnishing and installing each set of gates, complete with signs, will be 
made at the contract unit price each for Item 39 "Gates - 12 feet, Chain 
Link". The contract prices shall include all costs in connection with 
earth and rock excavation, concrete foundations, and grouting sockets. 

1^-03. LOG BOOM. - a. General . - The contractor shall furnish, con- 
struct, and erect a log boom at the location upstream of the dam as in- 
dicated on the drawings. 

5* Materials . - (l) Boom logs shall be white pine or spruce 
having a minimum diameter of 10 inches at the tip and shall be furnished 
in l8-foot to 20-foot lengths except the maximum length shall be reduced 
as required to follow final finish grade and existing contours, and to 
avoid abrupt changes. Logs shall be sound, straight, free from rot, shall 
be clean peeled, and shall be approved prior to use. To the extent such 
logs are available, the contractor s&all use logs obtained in the course 
of clearing operations. Clean peeling of logs shall conform to the require- 
ments of Paragraph 6.Q.k of Federal Specification MM-P-371&. 

(2) Steel piles shall be structural steel beams and con- 
form to ASTM A 36-62T* 

(3) Boom and auxiliary cable shall be new 3/^-inch gal- 
vanized wire rope, 3-strand, 7 wires to the strand, conforming to the re- 
quirements of Federal Specification RR-W-^20, preformed. 

(k) Boom chains shall conform to Federal Specification 
RR-C-271a, Type I, grade 0, class k, welded steel, proof coil chain, 1/2- 
inch size and approximately 5-1/2 feet long, overall. The rings and 
toggles shall meet the same specifications as for the boom chains. Chain, 
rings, and toggles shall be galvanized. 

£,• Construc tion. - A hole approximately 2-l/U inches in diameter 
shall be bored through each end of the log. The logs shall be connected 
end to end by passing the boom chains through the bored holes and the whole 
assembly reinforced by threading the 3A-inch wire rope through the rings 
of the boom chains. The ends of the cable shall be anchored to the steel 
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piles as shown on the drawings. Piles shall be driven to required depth 
in an approved manner. Exposed portions of piles shall be painted as 
hereinafter specified for trash rack structure. 

d. Payment . - Payment for the log boom complete as specified 
will be made at the contract lump sum price for Item kO, "Log Boom", and 
shall include all costs in connection therewith including all metallic $ 
items, mastic coating, end anchorages, and galvanizing. 

lU-Oi*-. STAFF GAGES. - a. General. - The staff gages shall be in- 
stalled at the locations indicated on the drawings and in accordance with 
the design and dimensions shown on the drawings. All excavation and back- 
fill shall be performed and included under this paragraph. 

$• Construction. - Staff gages shall be erected to the sizes 
and at locations indicated, except that the lengths of individual gage 
strips if not furnished in single section shall be provided with additional 
grommets on each side of the joint. The facing and back, including all 
edges, of each staff gage section shall be given an acid-resistant porce- 
lain enamel finish over a l6-gage metal material of standard manufacture. 
A sample of the facing at least 2 feet long shall be submitted for approval 
before erection. The staff gages shall be set in concrete as directed. No 
concrete shall be set under posts. Concrete shall conform to applicable 
'requirements of Section, CONCRETE. Posts shall be of BkB No. 1 structural 
long leaf yellow pine conforming to the grading rules of the Southern Pine 
Association. Posts shall be given a pressure preservative treatment using 
a. creosote-coal-tar solution conforming to Federal Specification TT-C-650b, 
Class I or II. Preservative treatment process shall conform to Federal 
Specification TT-W~571g. Other materials shall be as shown on the drawings 
or as required. 

c. Payment . - Payment for all work in connection with furnish- 
ing and installing staff gages will be made at the contract lump sum price 
for Item No. kl, "Staff Gages", which price shall include preservative 
treatment, posts, excavation and backfill, concrete and cement. 

lV-05. MISCELLANEOUS METAL ITEMS- INTAKE AND OUTLET STRUCTURES. - 'g. 
General . - This paragraph covers all metal work at the intake and outlet 
structures, except items specifically specified elsewhere, and includes 
pipe. railing at inlet and outlet structures and trash racks and supports. 
Shop drawings shall be submitted for trash racks as required. 

£■ Pipe Railing . - Pipe rails shall be steel pipe conforming to 
Federal Specification WW-P-^06b, weight A, Class 1, except that bend sec- 
tions shall conform to Federal Specification WW -P-to^-c. Fabrication and 
anchorage shall conform to Paragraph 13-07* 
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c. Structural Steel . - Structural steel shall conform to ASTM 
Standard A36-62T^ 

&• Hollow Structural Tubing . - Hollow structural tubing shall 
be fabricated of structural steel conforming to ASTM Standard A 36-62T. 
Wall thickness shall be 1/4 inch. 

e. Metal Fasteners . - Metal fasteners and bolts shall be pro- 
vided hereunder where necessary and as required for completion of the work. 

£* Installation. - The work shall be installed in a first class 
workmanlike manner. Plates and parts or devices necessary for proper in- 
stallation, whether or not fully detailed on the drawings, shall be furnished 
and placed by the contractor. Welding shall conform to the American Welding 
Society Standard Code D1.0. 

&• Painting . - The metal items for the intake structure shall be 
painted as specified in Paragraph lh-06 below. Painting of pipe railing at 
outlet structures shall conform to Paragraph 13-12 b. 

£' Payment . - Payment for all work specified in the paragraph 
and all costs in connection therewith, including painting, as specified in 
Paragraph lk~06, will be made at the contract lump sum price for Item No. 
31, "Miscellaneous Metal Items - Intake and Outlet Structoes." 

lh-06. EPOXZ COATING - FIELD APPLIED. - a. General . - Bpoxy resin 
material, Type I or II as applicable, shall conform to Fed*; ■ -l Specifica- 
tion MKM-G-OO65O (ARMY CE) "Grout (Adhesive), Epoxy Kesin Bas-i, Flexible, 
Filled", and shall be field applied to the miscellaneous metal items of 
the intake structure as specified in Paragraph ll*-05g. 

]£• Surface Preparation . - Surface upon which epoxy resin is to 
be applied shall be cleaned to bare metal by dry sandblasting with approved 
equipment and methods followed by air cleaning with filtered air. The ap- 
plication of epoxy resin shall be accomplished immediately following clean- 
ing. 

£* Applica tion of Epoxy Resin Binder . - The epoxy resin binder 
material shall be applied when the ambient temperature is at or above 60° 
F. and the relative humidity is less than 70 percent. This environment 
shall be artificially created if necessary. The epoxy resin shall be mixed 
and applied in accordance with the manufacturer's recommendations. The 
epoxy shall be applied on a clean, essentially free of dust, warm, and 
dry metal surface so that it will completely cover the surface with a 
15 mil thickness. The epoxy resin shall be cured to attain set hardness 
and a temperature and humidity environment shall be maintained until the 
epoxy resin has hardened. 
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5* P&yraeirb. - No separate payment will be made for the work 
specified in paragraph 1^-06 and all costs in connection therewith shall 
be included in the lump sura contract price for Item 37j "Miscellaneous 
Metal Items - Intake and Outlet Structures". 

1^-07- HIGHWAY GUARD RAIL, - Highway cable guard rail shall be in- 
stalled where and as indicated on the drawings. 

a. Highway Cable Guard Rail . - Highway cable guard rail shall 
be 2-cable type guard rail (type C-2^C) with concrete posts conforming to 
the requirements of the Massachusetts Standard Specifications, Section E-2, 
and the Massachusetts Construction Standards (see Paragraph SC-60), except 
as otherwise specified or indicated on the drawings. 

b. Measurement and Payment . - Guard rail will be measured for 
payment 'by the linear foot of cable guard rail satisfactorily installed 
between centerlines of end posts. Payment will be made at the contract 
unit price for Item 1*2, ;, Cable Guard Railing" , which price shall include 
all costs in connection with constructing the guard rail complete, includ- 
ing end and intermediate anchorages, dummy posts, and painting. 

1^-08. BUMPER GUARD. - a. General . - Bumper guard shall be fur- 
nished and installed at the parking area where indicated on the drawings- 
Hardware shall be galvanized commercial stock supply. 

^' Materials . - (l) Wood Posts. - The posts shall be of 
seasoned white oak, cedar, locust or tamarack, sound and cut from live 
timber. Rectangular posts shall be eight inches by six inches and six 
(6) feet long. Round posts may be used at contractor's option and shall 
be «$jgfat inches, in diameter and six feet in length. They shall be shaved 
to even surface and free from bark or skin. 

(2) Rails. - The plank for horizontal rails shall be 
seasoned spruce or other approved wood, planed on four sides, of the 
dimensions indicated on the drawings. 

(3) Preservative Treatment. - Posts and rails shall be 
pressure-preservative treated with oil-borne preservative in a closed 
retort in conformance with Federal Specification TT-W-571g & Am-1, to 
a minimum net retention of preservative of 6 pounds per cubic foot. 
Treated materials, cut or bored after treatment, shall have cut and 
bored surfaces well brush coated with preservative used in the treat- 
ment. Wood shall be clean and free from surface oil prior to treatment. 

c. Installation . - The guard rail shall be constructed in ac- 
cordance with the drawings, with the posts set vertically and accurately 
aligned. The post holes shall be backfilled with suitable material, 
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thoroughly tamped in layers of not more than six inches. The plank rail 
shall he properly secured to the posts with carriage bolts as indicated 
on the drawings. Joints in rails shall occur at posts. 

£• Pain ting. - Posts and rails shall receive two coats of 
paint allowing a minimum of three days of clear weather between coats. 
Black paint (Federal Specification TT-P-61, Type B) shall be used from 
ground line to bottom of rail. White paint (Federal Specification 
TT-P-102) shall be used for painting rails and remainder of posts. 

.?.• Payment . - Payment for furnishing and installing bumper 
guard will be made at the contract unit price per linear foot for Item 
k-3, "Bumper Guard", measured along the guard rail from center of end 
post to center of end post. The contract price shall include all costs 
in connection with earth and rock excavation, backfill, painting, and 
concrete grout. 

lM>9. EXISTING FENCES - REMOVED AND RESET. - a. General . - 
Wherever indicated on the drawings or directed by the Contracting Of- 
ficer, the present fencing, including gates, located in areas to be 
graded shall be removed and reset in new locations. As required, tem- 
porary fencing shall be installed prior to relocation of existing fenc- 
ing to provide maximum protecting and enclosure of cattle, horses, 
chickens, etc.; if necessary, the contractor shall provide new fencing 
and gates to match existing as to height and type if it is not feasible 
to relocate existing. 

It* Payment . - No separate payment will be made for the work 
specified in this paragraph and all costs in connection therewith shall 
be included in the contract lump sum price for Item 1, "Preparation of 
Site". 

llt-10. MAIL BOXES, SIGNS, ETC., REMOVED MD RESET. - a. General . - 
Wherever indicated on the drawings or directed by the Contracting Officer, 
the present street signs, rural mail boxes, paper boxes, signs, etc., 
located in areas to be graded, or in areas inaccessible after construc- 
tion of new work shall be removed and reset in new locations. 

£• Installation . - If necessary during construction, mail boxes 
shall be set in temporary locations, as directed, so that they are satis- 
factorily available to the mail carrier. 

$,' Payment . - No separate payment will be made for the work 
required under this paragraph and all costs in connection therewith in- 
cluding excavation and backfill shall be included in the applicable con- 
tract price for Item 1, V-Preparation of Site". 
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14-11. CONCRETE BOUNDS. - Concrete bounds shall be furnished and 
set at locations shewn on the drawings or where directed by the Contract- 
ing Officer. Concrete bounds shall be furnished and set in accordance 
with the applicable provisions of Section G-8 of the Massachusetts 
Standard Specifications. The bounds shall be constructed to the stan- 
dards established by the Hampden County Engineer. Each bound shall be 
measured as a single item. Payment will be made at the contract unit 
price each for Item 51, "Concrete Bounds", which price will include 
full compensation for furnishing and setting the bonds complete as 
specified in Section G-8. 
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SECTION 15 

BITUMINOUS CONCRETE PAVEMENTS 
(Items h$, k$A, and kj) 

15-01. SCOPE. - This section cover's the construction of hot-mix 
bituminous concrete pavement including the application of a bituminous 
prime coat on a previously prepared gravel base course, and construction 
of bituminous concrete berms, complete. Paved ditches are specified and 
included under Section 12, 

15-02. DESCRIPTION. - The 2-l/2-inch pavements shall be constructed 
on the primed base in two courses consisting of a l~l/4-inch binder base 
course and a l-l/4-inch surface (top) course. The 2-inch pavements shall 
be constructed on the primed base in a single surface (top) course. Berms 
shall be of shape and size shown on drawings. 

15-03. PRIME COAT. - Prime coat shall be applied on the gravel base 
course in accordance with the requirements of Section 16, "BITUMINOUS 
PRIME COATS AND SURFACE TREATMENTS". 



15_0lw BITUMINOUS CONCRETE PAVEMENT. - The binder and surface 
courses shall conform to Section B-l8, Class I Bituminous Concrete Pave- 
ment, Type 1-1, standard binder and top courses, respectively, of the 
Massachusetts Standard Specifications, as revised April 1962, and as here- 
inafter specified. 

a. Pavement Thickness . - Pavement thickness shall be as indi- 
cated on the drawings. 

£* Job Mix Formulas . - The contractor shall submit for approval,, 
not less than 15 days prior to contemplated use, proposed job mix formulas 
conforming to the requirements of the above-noted specifications with the 
added provision that the gradation and batch weight of each hot bin 
utilized in developing the job mix formula shall be furnished. 

c. Junctions of New and Existing Pavement . - New pavement shall 
meet existing pavements at locations shown. The junction shall be neatly 
made to the approval of the Contracting Officer. 

15-05. BITUMINOUS CONCRETE BERMS. - Bituminous concrete berms shall 
be constructed using dense mix material and shall be of the shape and size 
shown on the drawings and shall conform to the relevant requirements of 
Section B-l8, of the Massachusetts Standard Specifications. The mixture 
shall be placed and compacted with a machine acceptable and approved by 
the Contracting Officer for dense mix. 
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15-06. PAYMENT. - a. Bitumiaous Concrete Pavements * - Measurement 
for the pavements will be by the square yard. Payment -will be made at 
the applicable contract unit prices for Item k^, "Bituminous Concrete 
Pavement, 2- inch" and Item k$A t "Bituminous Concrete Pavement, 2-1/2- 
inch", which prices shall constitute full compensation for all work in- 
volved including preparing and/or conditioning the base course and the 
prime coat, 

b. Bituminous Concrete Berms . - Measurement will be by the 
linear foot of berm acceptably placed. Payment will be made at the con- 
tract unit price for Item kj, "Bituminous Concrete Berms", which price 
shall include all costs in connection with furnishing and placing the 
berms. 
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SECTION 16 

BITUMINOUS PRIME COATS AND 
SURFACE TREATMENTS 
(Item k6) 

16-01. SCOPE. - This section covers bituminous surface treatments, 
complete , including prime coats for bituminous surface treated roads 
and shoulders. In addition, this section covers prime coat for bituminous 
concrete surfaced roads. 

16-02. DESCRIPTION. - a. Bituminous Surface Treated Roads and 
Shoulders . - The roadway surfaces shall receive a prime coat and a 
double bituminous^ surface treatment as hereinafter specified. Where 
berms are not required, shoulder areas shall not receive a prime coat 
or bituminous surface treatment. Shoulder areas adjacent to berms however, 
shall receive a prime coat and a double bituminous surface treatment as 
applied to roadway surfaces. Surface treatment of the shoulders shall 
be accomplished after construction of the bituminous concrete berms. 

b,. Bituminous Concrete Surf aced Roads_. - The base courses for 
all bituminous' concrete pavements shall receive a prime coat prior to 
placing the bituminous concrete. 

16-03. APPLICABLE PUBLICATIONS. - The following publications of 
the issues listed below, but referred to thereafter by basic designation 
only, form a part 'of this specification to the extent indicated by the 
references thereto; 

-* E e ^ er al Specification. - 

SS-A-671a Asphalt; Cut-Back (for) Road-Work. 

& Am-1 

b. American Society for Testing and Materials Standards. - 

C 131-55 Test for Abrasion of Coarse Aggregate 

by Use of the Los Angeles Machine. 

C 136-63 Test for Sieve or Screen Analysis of 

fine and Coarse Aggregates. 

D 75-59 Sampling Stone, Slag, Gravel, Sand, and 

Stone Block for Use as Highway Materials. 

D 1^0-55 Sampling Bituminous Materials. 

c. American Associ at ion of State Highway Officials Standard. - 
T 102-57 Spot Test of Asphaltic Materials. 



16-1 k 



o 



l6-0k. MA3EKIA1S. - The materials used in the application of the 
prime coat and the bituminous surface treatments shall be mineral 
aggregate and the bituminous material, of the following types, gradations, 
grades, and consistencies, and shall meet the requirements of stripping 
and wear tests as specified. 

a. Mineral Aggregate. - Mineral aggregate shall consist of 
crushed stone or crushed gravel, free from adherent films of clay, and 
shall be of such nature that a thorough coating of the bituminous material 
used in the work will not strip off upon contact with water. Hie moisture 
content of the aggregate shall not be sufficient to prevent it "from being 
readily coated with the bituminous material. Drying may be required as 
directed. 

(1) Crushed stone shall consist of clean, sound, durable 
fragments of stone, free from an excess of flat, elongated, soft, or 
disintegrated pieces and dust, and shall be free from dirt, or other 
objectionable matter. 

(2) Crushed gravel shall consist of clean, sound, durable 
pieces, free from an excess of soft or disintegrated particles and dust, 
and shall be free from dirt or other objectionable matter. At least 90 
percent by weight of the particles shall consist of at least two fractured 
faces . 

b. Gradation of Aggregates . - The crushed stone or crushed 
gravel shall conform to the grinding shown in table I. The gradation of 
the aggregates shall be determined by ASTM Standard C 136. 

TABLE I 





Percentage by Weight Passing Square Mesh Sieves 




Gradation Designations 


Sieve Designation 


No. 1 No. 2 



3/V 100 

1/2" 90-100 

3/8" 40-70 100 

Ho. h 0-15 85-100 

Ho. 8 p-5 10-40 

No. 16 --- 0-10 



c. Bituminous Materials. - Bituminous materials used for the 
prime coat and the bituminous surface treatment shall conform to the 

following: 
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(l) Rapid-curing cutback asphalt for bituminous surface 
treatments shall conform to the requirements of Federal Specification 
SS-A-67I, grade RC-4 or RC-5. In addition to the requirements of the 
Federal. Specification, the residue from distillation to 680 degrees. P* 
shall show a -negative spot when tested in accordance with AASHO Standard 
T102, using the standard naptha specified therein. 

(2} Msdium curing cutback asphalt for prime coat shall 
conform to the requirements of Federal Specification SS-A-67I, grade- 
MC-0 or MC-1. In addition to the requirements of the Federal Specifica- 
tion,, the residue from distillation to 680 degrees F. shall show a 
negative spot when tested in accordance with AASHO Standard T102, using 
the standard naptha specified therein. . 

16-05. SAMPLING AMD OUSTING. - a. Samples. - Samples shall be' furnished 
by the contractor at no expense to the Government. Sampling shall be in 
accordance with ASTM Standard DJ5 for aggregates and ASTM Standard D 1^0 
for bituminous material, unless otherwise directed. Suitably sized 
samples of aggregates and bituminous materials shall be submitted to the 
Contracting Officer for approval not less than 15 days before starting 
the work. Mditional samples of mstterials shall be furnished by the con- 
tractor during construction, as required. Sampling of materials will be 
observed and supervised by the Contracting Officer when deemed necessary. 

b. Tests. - Tests will be performed by the Government at no 
cost to the contractor • 

(1) Stripping Test. - A test sample consisting of the 
aggregate and bitumen to be used in the surface treatment will be mixed 
at the temperature, specified herein. The sample will then be spread in 

a loose, thin layer and allowed to air-season for 2^ hours before testing. 
A portion of the sample not. over one-half the capacity of the jar, will 
be placed in a glass jar and completely covered with distilled water. The 
jar will be fitted with a- tight screw cap and allowed to stand for a 
period of 25 hours. The jar will be vigorously shaken for .a period of 15 
minutes, and the sample of the mixture will then be examined for stripping. 
If stripping, occurs, the aggregate will be rejected, or an approved 
method of treating the bituminous materials will be used to. prevent it. 
No method will be used that is of such nature as to cause bituminous material 
to fail to meet the specifications. 

(2) Wear Test. - All aggregates will have a percentage 
of wear not exceeding kO percent after 500 revolutions, as determined 
in accordance with ASTM Standard C 131 • 

16-06. QUANTITIES OF MATERIALS EER SQUARE YARD. - a. Bituminous 
material for the pTime coat shall be applied at the approximate rate of 
0.40 gallon per square yard of shoulder surface or base course, as 
applicable. The exact quantity may be varied to suit field conditions. 
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b. The bituminous material and aggregate for the bituminous 
surface treatments shall be spread in the quantities as shown in Table II 
The individual quantities of bituminous material and aggregate may be 
varied to meet specific field conditions at any time during progress of 
the work, as directed, without adjustments to contract price. 

TABLE II 



Grading 



Bituminous 
material, 
ga'llons per 
square yard, 
first 
application 



Aggregate 
pdunds per 
square yard, 
first 
spreading 



Bituminous 
material, 
ga'llons per 
square yard, 
second 
application 



Aggregate, 
pounds per 
square yard, 
second 

spreading 



No. 1 
No. 2 



0.25-0.35 



35-^5 



0.20-0.30 



15-25 



16-07. EQUIPMENT, TOOIS, AND MACHINES. - Equipment, tools, and 
machines used in the performance of the work shall be subject to 
approval and shall be maintained in a satisfactory working condition at 
all times. 



a< 



Bituminous Distributors. - Bituminous distributors shall 



have pneumatic tires of such width and number that the load reduced on 
the base surface will not exceed 65O pounds per inch of tire width. The 
distributor shall be designed and equipped to distribute the bituminous 
material uniformly at even heat on variable widths of surface at readily 
determined and controlled rates ranging from O.50 to 2.0 gallons per 
square yard, with a pressure range of from 25 to 75 pounds per square 
inch. The allowable variation from any specified rate shall not exceed 
5 percent. The distributor equipment -shall include a separate power 
unit for the bitumen pump, full -circulation spray bars, tachometer, pressure 
gages, volume-measuring devices , a thermometer for reading the temperature 
of tank contents, and a hose attachment suitable for applying bituminous 
material to inaccessible areas and patches. The distributor shall be 
equipped for circulation and agitation of the bituminous material during 
the heating process. 

£• jfeg£i"g Equipment for Storage Tanks . - "Heating equipment 
for storage tanks shall consist of steam coils and equipment for producing 
steam, so designed that steam will not be introduced into the material. 
An armored thermometer with a range from 100 degrees F. to 400 degrees F. 
shall be affixed to the tank so that the temperature of the bituminous 
material may be determined at all times . 

c. Power Rollers . - Power rollers shall be steel-wheel or 
pneumatic-tired type conforming to the following requirements: 
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(1) Steel-wheel rollers shall he of either tandem or 
three -wheel construction weighing not less than 5 tons. and shall he 
suitable for rolling bituminous pavements. The wheels of the rollers 
shall he equipped with adjustable scrapers. The rollers shall be 
equipped with water tanks and sprinkling apparatus to be used when 
necessary to keep the wheels wet to prevent adherence of the bituminous 
material to the wheels. 

(2) Pneumatic-tired rollers shall be self-propelled and 
equipped .with not less than nine wheels mounted on two axles in such 
manner that the rear tires will not follow in the tracks of the forward 
group. The pneumatic -tired roller shall also be equipped with suitable 
boxes or platforms for ballast loading and shall he loaded as directed* 
The tires shall be uniformly inflated to not less than k3 pounds per 
square inch pressure. 

d. Mechanical Spreaders. - Mechanical spreaders shall be 
adjustable and capable of spreading aggregate at controlled amounts per 
square yard, as specified. 

!• Broom Drags . - Broom drags shall consist of brooms of an 
approved type, mounted in a frame and in such a manner as to spread the 
aggregate uniformly over the surface of the area to be treated. The drags 
shall be equipped with tow plates for towing. Towing equipment shall be 
pneumati c -tired • 

f . Brooms and Blowers. - Brooms and blowers shall be of the 
power type, suitable for effectively cleaning the surfaces to be treated. 

16-08. WEATHER LIMITATIONS. -'The prime coat and the bituminous 
surface treatments shall be applied only when the gravel shoulders or 
base course or primed gravel base course or shoulders, as applicable, is 
dry or contains moisture not in excess of that which will permit uniform 
distribution and the desired penetration. It shall not be applied when 
the atmospheric temperature in the shade is below 50 degrees F., unless 
otherwise directed, 

.16-09. CONDITIONING BASS COURSES AND .SHOUIDERS. - The surfaces of 
the base courses and shoulders will be inspected and tested for" tolerances 
by the Contracting Officer. Any deviation in excess of the required 
tolerances shall he corrected as directed. Any ruts or soft, yielding 
spots that may appear in the base course or shoulder shall be corrected 
by loosening, removing unsuitable material, adding suitable material, 
reshaping, and recompacting to line and grade, as directed. 

16-10. HRSPiffiATION. OF SURFACE, - Immediately before applying the 
prime coat and the first application of bituminous material for surface 
treatment, the base course or shoulder surface course or primed surface, 
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as applicable j shall be cleaned of loose material with power sweepers, 
power blowers, or hand brooms, as directed. Care shall be taken to re- 
move all dirt, clay, and other loose or foreign matter. After the 
cleaning operation has been completed, and prior to the prime coat 
and the first application of bituminous material for surface treatment, 
the area to be treated will be inspected by the Contracting Officer to 
determine its fitness for receiving the prime coat and the first application 
of bituminous material. 

16-11. APPLICATION OF PRIME COAT. - Immediately following the 
preparation of the gravel base course or shoulder, as applicable, the 
bituminous prime coat material shall be applied by means of a bituminous 
distributor at the temperature designated by the Contracting Officer, 
within the range of 50 to 120 degrees F. for KC-0 and 80 to 125 degrees 
F. for MC-1. The bituminous material shall be applied at the pressure 
and in the amounts as directed by the Contracting Officer. The priming 
material shall be so applied that uniform distribution is obtained at 
all points of the surface to be primed. Unless the distributor is 
equipped so as to obtain satisfactory results at the junction of the 
previous and subsequent applications, building paper shall be spread on 
the surface for a sufficient distance back from the ends of each ap- 
plication so that flow through the sprays may be started and stopped on 
the paper, and that all sprays will be operating at full force on the 
surface to be treated. Immediately after the application, the building 
paper shall be removed and destroyed. All spots unavoidably missed by 
the distributor shall be properly treated with bituminous »):';v ; : .-.rial. 
Following the application of prime material, the surface shall be allowed 
to dry for a period of not less than kQ hours without being diaturbed, 
or for such additional period o.f time as may be necessary to attain 
penetration into the foundation course and drying out or evaporation of 
the volatiles from the prime material, which period shall be determined 
by the Contracting Officer. The contractor shall furnish and spread 
sufficient approved sand on all areas which show an excess of bituminous 
material to effectively blot up and cure the excess as directed. The 
primed surface shali. be maintained by the contractor until the first 
application of surface treatment- or binder course is placed. During the 
interval, the contr-c';cr shall protect the primed surface against 
damage and shall repair all broken spots. No smoking, fires or flames 
other than the heaters that are a part of the equipment shall be permitted 
within 25 feet of heating, distributing or transferring operations of 
bituminous materials. 

16-12. FIRST APPLICATION OF BIOTOTOUS MATERIAL. - First application 
of bituminous material for surface treatment shall be applied by means 
of a bituminous distributor at the temperature designated by the Con- 
tracting Officer, within the range of 180 to 225 degrees F. for RC-4 and 
215-285 degrees F. for RC-5. The bituminous material shall be applied 
in the amounts within the limits specified in Paragraph: QUAIfTIHES OF 
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MATERIAL VM SQUARE YARD, as determined by the Contracting Officer. The 
"bituminous material shall be so applied that uniform distribution is ob- 
tained over all points of the surface to be treated. Unless the distributor 
is equipped to obtain satisfactory results at the junction of previous and 
subsequent applications, building paper shall he spread on the surface 
for a sufficient distance back from the ends of each application^ that 
flow through the' sprays -may be started and stopped on the paper in order 
that all sprays will be operating at full force on the surface to be 
treated. Immediately after the application, the building paper shall be 
removed and destroyed.' All areas inaccessible to the distributor shall 
be properly treated with bituminous material. No smoking, fires, or 
flames other than the heaters that are a part of the equipment shall be 
permitted within 25 feet of heating, distributing, or transferring 
operations of bituminous mcterials other than bituminous emulsions. If 
tar is used, a full-face, organic, vapor-type respirator and protective 
creams shall be used by personnel exposed to fumes. Protective creams 
shall not be used as a substitute for cover clothing. 

16-13. FIRST SPREADING OF AGGREGATE. - Immediately following the 
first application of bituminous material for surface treatment, the 
coarser aggregate shall be spread uniformly over the surface in amounts 
within the limits specified in paragraph; QUANTITIES OF MATERIAL PER 
SQUARE YARD. Spreading shall be done with mechanical spreaders. 
The aggregate shall be spread evenly by hand on all areas missed by 
the mechanical spreader. Equipment spreading aggregate shall be operated 
backwards so that the bituminous material will be covered ahead of the 
truck wheels. When hand spreading is employed on inaccessible areas, 
aggregate shall be spread directly from trucks. Additional aggregate 
over areas having insufficient cover shall be spread by hand and shall 
be continued during the operations whenever necessary. 

16-14. BROOMING AND ROLLING FIRST COURSE. - The surface shall be 
rolled after sufficient aggregate is spread,- and rolling shall continue 
until no more aggregate can be worked into the treated surface. The 
rolling of the course shall be accompanied -by the use of a self-propelled 
pneumatic-tired roller or a tandem or three-wheel power roller. If 
rolling the course with a tandem or a three -wheel power roller excessively 
crushes and shatters the aggregate, the roller shall be removed from 
the. course, and any additional rolling required shall be accomplished . 
with a self-propelled pneumatic-tired roller as directed. The surface shall 
be broom dragged as soon as possible after the first coverage by the roller, 
but not until the surface has set sufficiently to prevent excessive 
marking. Broom dragging shall continue until the aggregate is uniformly 
distributed over the surface. Broom dragging, rolling, and supplemental 
spreading of aggregate shall continue until the surface is cured and 
rolled sufficiently to key and set the aggregate, as approved. In all 
places not accessible to the rollers, the aggregate shall be adequately 
compacted with pneumatic tampers. Any aggregate that becomes coated or 
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or mixed with dirt or any other foreign matter shall be removed, replaced 
with clean aggregate, and rerolled, as directed. All surplus aggregate 
shall be swept off the surface and removed prior to the second application 
of bituminous material. The contractor shall maintain and protect the 
treated areas by barricades, if so directed, until the second application 
of bituminous material is applied. 

l6~15. SECCKD APPLICATION OF BI i HJK£I30US MATERIAL. -Second application 
of bituminous material shall follow within 2k hours after the construction 
of the first course, weather permitting, unless the treated surface is 
excessively moistened by rain, when it shall be allowed to dry, for such 
time as is deemed necessary by the Contracting Officer. The second ap- 
plication of bituminous material shall be applied in the manner including 
the safety precautions specified in paragraph: FIRST APPLICATION OP 
BITUMINOUS MATERIAL at the temperature as directed by the Contracting 
Officer, within the range of 180 to 255 degrees F. for RC-i^ and £15-285 
degrees F. for RC-5- The bituminous material shall be applied in the 
amounts within the limits specified in paragraph FIRST APPLICATION OF 
BITUMINOUS MATERIAL at the temperature as directed by the Contracting Of- 
ficer, within the range of 180 to 255 degrees F. for BC-k and 215-285 
degrees F. for RC-5- The bituminous material shall be applied in the 
amounts within the limits specified in paragraph: QUANTITIES OF MATERIALS 
PER SQUARE YARD, as directed. 

l£-l6. SECOND SPREADING OF AGGREGATE. - Immediately ?■-": owing the 
second application of bitumen, the finer mineral aggregate -.. '..forming to 
the grading specified in Paragraph: MATERIALS, shall be spread uniformly 
over *'.:he bituminous material .1;-i the amounts within the limits specified in 
paragraph: QUANTITIES OF MATERIAL PER SQUARE YARD, as directed. The 
aggregate shall be spread and processed in the manner specified for the 
first course. 

I6-I7. BROOMING AND ROLLING SECOND COURSE. - The surface shall be 
rolled and broom dragged in the manner specified for the first course 
until a thoroughly bonded, smooch, even textured surface is produced. 
All surplus aggregate shall be swept off the surface and removed prior 
to final acceptance. 

16-18. WAYBILLS AND DELIVERY TICKETS. - Copies of waybills and 
delivery tickets shall be submitted during the progress of the work. 
Before the final statement is allowed, the contractor shall file with 
the Contracting Officer certified waybills and delivery tickets for all 
the bituminous materials used in the prime coat and the bituminous surface 
treatments. The contractor shall not remove bituminous materials from 
the tank cars or storage tanks until the initial outage and temperature 
measurements have been taken by the Contracting Officer, nor shall the 
cars or tanks be released until the final outages have been taken by 
the Contracting Officer. 

16-19. MEASUREMENT. - The quantity of double bituminous surface 
treatment to be paid for will be the number of square yards of surface 
acceptably treated in accordance with the requirements hereinbefore 
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specified and within the limits indicated on the drawings. No 
measurement or separate payment will "be made for prime coat. 

16-20. PAYMENT. - Payment for the double bituminous surface 
treatment will be made at the contract unit price per square yard for 
Item k6, "Bituminous Surface Treatment", which price shall include^ 
all costs in connection with furnishing and placing all materials in- 
cluding prime coat required under this section of the specifications. 
All costs for furnishing and placing bituminous prime coat in areas to 
receive bituminous concrete pavement shall be included in the applicable 
contract unit prices for Items, "Bituminous Concrete Pavement". 
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SECTION 17 

TOPSOILING, SEEDING, AMD MULCHING 
(Items %9> 50, and 53) 

17-01. SCOEE. - This section covers tops oiling, seeding, mulching, 
and maintenance and establishment of grass, 

17-02. DEFINITIONS. - a. Topsoil. - Earth material consisting of 
the upper layer or layers of productive soil and humus shall be salvaged 
for reuse as a medium for the production of grass cover. Such earth 
material is defined. as topsoil. Peat, muck, and silt, excavated from 
swamp. and bog areas shall not be considered topsoil and shall be salvaged 
and reused for topsoiling purposes only when and as directed by' the Con- 
tracting Officer. 

b. Depth of Topsoil Salvage . - The contractor shall strip 
salvage and stockpile topsoil for reuse in topsoiling, in a manner and 
to a. depth which shall insure conservation and reuse of the best topsoil 
available from areas to be graded and excavated. Incorporation of under- 
lying material undesirable for use in topsoiling shall be avoided. 
Stripping for structural purposes shall be accomplished to depths and as 
required by other sections of these specifications. 

c. Segregation of TopaoiljS^es . - Topsoil shall' be segregated 
from all other earth or rock materials, but segregation 'of topsoil of 
different types or from different areas shall not be required. However, 
topsoil used in construction and repair of lawn areas where lawn seed 

as defined in. this section of the specifications is used, shall be selected 
from the best topsoil available in the stockpiles. 

d. Class A_Seedbed . - A Glass "A seedbed is a seedbed constructed 
by properly preparing the subgrade as required by Paragraph PREPARATION OF 
SUBGRABE of this section of the specifications, applying topsoil to the 
depth indicated on the drawings, or if not so" indicated, to a depth of not 
less than four (h) inches, and grading to required limits. 

e. Class B Seedbed. * A Class B seedbed is a 'seedbed constructed 
by properly preparing, in accordance with paragraph PREPARATION OF SEEDBED, 
of this section of the specifications, the soil surface in 'place after 
other operations have been completed.. No topsoiling is required unless 
topsoiling is a part of another operation, or unless the area is used for 
disposal of excess topsoil. 

17-03. TREATMENT OF AREAS TO BE TOPSOIIED AND/OR SEEDED. - a. The 
following areas shall be tops oiled (Class A Seedbed) and seeded, using 
Class A seed: 
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(1) Areas as indicated on the drawings to be topsoiled 
and seeded, except where treatment falls under Subparagraph b below* 

(2) Areas not indicated on the drawings "but which fall 
within the meaning of GC-9- These areas shall be treated at no addi- 
tional cost to the Government. 

(3) Areas disturbed by the contractor including areas 
falling outside the limit of work line, areas within the limit of work 
line where no work is indicated on the drawings, and areas used for the 
convenience of the contractor including haul roads, storage areas, access 
roads, field office sites, parking areas, stockpile areas and areas of 
similar use, unless specifically exempted in writing by the Contracting 
Officer. These areas shall be treated at no additional cost to the 
Government * 

(k) The provisions of Subparagraphs 17-03a(l), (2), and (3)> 
above, do not exempt the contractor from responsibility for vegetation 
other than grass, such as trees and shrubs, in accordance with GC-9 of 
these specifications. 

(5) Earth slopes and disturbed areas near or adjacent to 
the Spillway Approach Channel, the Spillway Discharge Channel, and the 
Outlet Channel of the dam Outlet Works. 

(6) Earth Slopes and disturbed areas along the relocated, 
improved, raised and new roads, except that lawn areas shall be treated 

as specified in Paragraph l7-03b(l), of this section of the specifications. 
Areas inside the turnaround on waterworks road and the turnaround on East 
Hill Road are included. 

(7) Earth slopes and disturbed areas on, near and adjacent 
to the Munn Road - Sutcliffe Road Dike. 

(8) Earth slopes and disturbed areas near, adjacent to or 
contained in diversion ditches, drainageways , and similar drainage 
control facilities. 

(9) Areas disturbed by the relocation of water line and 
the installation of underground drainage conduits, inlets, manholes, and 
similar facilities. 

b. The following areas shall be topsoiled (Class A Seedbed) and 
seeded, using Class B (lawn) seed. 

(l) Areas graded, excavated or disturbed by construction 
of the road relocation, road improvements or by road raising, which are 
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near or adjacent to existing houses, buildings, drives or walks and 
which prior to construction operations were lawn type areas or areas 
maintained as lawns. 

c. Borrow areas shall be treated in accordance with the applicable 
provisions~of.the EXCAVATION section of the specifications, and shall be 
fertilized, . spray seeded, mulched and maintained as required by this section 
of .. the specifications. 

d. Spoil areas and waste areas shall be seeded using a Class B 
seedbed and Class A seed, The contractor shall be responsible for 
managing the spoil operation in such a manner that boulders, large stones, 
stumps, roots, trees and similar material shall be covered with earth 
material, and shall not remain exposed on the surface or side slopes of 
the spoil and waste areas. The contractor shall also be responsible for 
providing an earth cover over the surface and side slopes of spoil areas 
of at least k inches. "Surplus topsoil may be used for this purpose, but 
only when all other requirements for topsoil have been fulfilled. - 

17-04, MATERIALS. - a. Topsoil. - Topsoil shall be salvaged from 
areas within the limit of work in which excavation or grading is required, 
and below elevation 693 upstream of the dam. All other topsoil necessary 
to complete the work shall be furnished by the contractor from approved 
sources off the site at no additional cost to the Government. Topsoil 
to be provided by the contractor shall be natural fertile friable surface 
soil possessing the characteristics of representative soils in the vicinity 
that produce heavy growths of crops, grass, or other vegetation and shall 
be obtained from naturally well -drained areas. The topsoil shall be 
reasonably free from subsoil, clay lumps, brush, objectionable weeds and 
other litter. The topsoil shall be free from objects larger than 2 inches 
in any dimension, including stones, stumps, roots and debris, and shall 
not contain toxic substances or any other material or substance which 
might be harmful to plant growth or be a hindrance to grading, planting 
or maintenance operations, Delivery of off -site topsoil shall not begin 
prior to written approval from the Contracting Officer. 

£* Fertilizer, " 'Fertilizer shall be a complete, 10-6-4 grade, 
uniform in 'composition, free flowing and suitable for application with 
approved equipment, delivered to the .site in bags or other convenient 
containers, each fully labeled, conforming to the applicable State 
Fertilizer laws, and bearing the name, trade name or trade mark, and 
warranty of the producer. 

c. Lime^ - Lime shall be ground limestone containing not less 
than 85 percent of total carbonates and shall be ground to such fineness 
that at least 50 percent will pass through a 100-mesh sieve and at least 
90 percent will pass through a 20-mesh sieve. Coarser materials will be 
acceptable provided the specified rates of application are increased . 
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proportionately, on the basis of quantities passing the 100-mesh sieve, 
but no additional payment will be made for the increased quantity. 

d. Seed. - All seed used shall be labeled in accordance with 
U.S. Department of Agriculture Rules and Regulations under the Federal 
Seed Act in effect on the date of Invitation for Bids, All seed shall 
be furnished in sealed standard containers, unless exception is granted 
in writing by the Contracting Officer. Seed which has become wet, moldy, 
or otherwise damaged in transit or in storage will not be acceptable. 
The analysis of seed in each lot of mixture shall be as follows: 



Kind of Seed 

(Botanical Name 
(Common Name) 



Agrostis tenuis hv. 

Highland Bentgrass 
Bromus inermis 

Smooth Brome 
Festuca elatior arundinaceae 

Alt a Fescue 
Festuca rubra 

Red Fescue 
Poa Cornpressa 

Canada Bluegrass 
Trif olium repens 

White Clover (New York Wild 
Strain) 



j> by Wt« 
In Mixture 



CLASS A SEED 
(Erosion Control) 



10 



Min. $ 
Purity 



Min. $ 
Germ. 



30 
35 
15 



98 


85 


85 


90 


98 


85 


98 


85 


80 


75 



98 



85 



Agrostis tenuis hv. 

Highland Bentgrass 
Festuca rubra 

Red Fescue 
Festuca rubra commutata 

Chewings Fescue 
Poa Pratensis 

Kentucky Bluegrass 
Trif olium repens 

White Clover (New York Wild 
Strain) 



CLASS B SEED 
(Lawn Seed) 






■10 


98 


85 


35 


98 


85 


35 


98 


85 


15 


80 


15 



98 



85 



NOTE: Weed Seed for both Class A and Class B not to exceed 1.0/o of 
total mixture. 
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e, Mulch A - To be used on all seeded areas. 

(1) General. - Acceptable mulch shall be any of the 
following materials, or other approved locally available' material. Mulch 
material which contains an excessive quantity of mature seed of noxious 
weeds or other species which would grow and be detrimental to the desired 

turf, or provide a menace to surrounding farm land will not be acceptable. 
Straw or other mulch material that is fresh or excessively brittle, or 
that is in such an. advanced stage of decomposition as to smother or retard 
growth of grass, will not be acceptable. 

(a) Straw shall consist of the threshed stalks of 
oats, wheat, barley, rye, rice, flax, beans, peas or peanuts. 

(b) Hay shall be cured, dried and shall be made^ up 
of native grasses, marsh or beach grasses or sedges. 

f. Jute Erosion-Control Matting. - The matting shall be a cloth 
of a uniform open -.plain weave of undyed and unbleached single jute yam.. 
The yarn shall be of a loosely twisted construction and shall not vary 

in thickness by more than one-half its normal diameter. Jute matting 
shall be furnished in new and unused rolled strips as follows: 7° warp 
ends per width, kl weft ends per yard. A tolerance of plus or minus 5 
percent in weight is allowable. In addition, matting and staples shall 
be as follows: 

(1) Minimum Width: k2 inches 
Weight: 1.4 lbs. per sq. yard. 

(2) Staples for the matting shall be made from Ho. 8 
steel wire bent U-shaped. The U shall be 1-1/2 to 2 inches in width and 
the overall length of staple shall be 10 inches. This type staple is 
for use mainly in cohesive and stable soils. 

17-05. INSHUCTION AM) TESTS. - a. To psoU * - At least 30 days prior 
to the intended delivery of off-site tops oil, the contractor shall notify 
the Contracting Officer of the sources from which topsoil is to be fur- 
nished. The topsoil proposed for use will be inspected by the Contracting 
Officer to determine whether the selected soil or soils meet the require- 
ments. At the time of inspection, the Contracting Off icer will require 
representative soil samples to be taken from several locations on the 
area(s) under consideration, to be tested for physical properties and 
pH (or lime requirements), for organic matter, and for available nitrogen, 
phosphoric acid and potash. Samples shall be supplied by the contractor 
at no additional cost to the Government, and tests will be made under the 
supervision of the Contracting Officer without cost to the contractor. 
Sampling and testing will be in accordance with standard practices of 
soil testing. Topsoil shall be approved prior to use. Topsoil from off- 
site sources shall be required to contain not less than % nor more than. 
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-jo organic matter as determined by loss on ignition of the oven-dried 
samples, and shall contain a concentration of nutrients equal to that 
in any Government-furnished tops oil. If, after the testing of the samples, 
the topsoil is found to be 'not in accordance with these specifications, the 
Contracting Officer may require as a requisite for acceptance, that the 
contractor, without additional compensation, add humus as directed, to 
the topsoil proposed for use, in order to cake the material acceptable, 
and that he add fertilizer as directed in addition to the Quantity speci- 
fied, to raise the concentration of nutrients to a level equal to that in 
the Government -furnished topsoil, after fertilization. The depth to which 
topsoil is to be stripped shall be as approved, and samples drawn from 
the area shall be taken from the full stripping depth approved, 

b. Fertilizer and time* - The Contracting Officer shall be 
furnished with duplicate copies of invoices for all fertilizer and lime 
used on the project. Invoices for fertilizer shall show the grade fur- 
nished. Invoices for lime shall show total minimum carbonates and minimum 
percentages of the material furnished that pass the 100- and the 200- mesh 
sieves. Each lot of fertilizer and lime shall be subject to sampling 

and testing at the discretion of the Contracting Officer. Sampling and 
testing will be in accordance with the official methods of the Association 
of Official Agricultural Chemists. Upon completion of the project, a 
final check of the total quantities of fertilizer and lime used will be 
made against the total area seeded, and, if the mtaiimum rates of application 
have not bee"n met, the Contracting Officer may require the distribution of 
additional quantities of these materials to make up the minimum application 
specified. 

c. Seed * - The Contracting Officer shall be furnished with 
duplicate signed copies of a statement from the seed vendor, certifying 
that each container of seed delivered is fully labeled in accordance 
with the Federal Seed Act and is at least equal to the specification re- 
quirements for seed in the MATERIALS paragraph of this section of the 
specifications, as furnished with the purchase order. This certification 
shall appear on, or with, all copies of invoices for the seed. Each lot 
of seed shall be subject to sampling and testing at the discretion of 
the Contracting Officer. Sampling and testing will be in accordance 
with the latest Rules and Regulations under the Federal Seed Act. 

d. Mulch. - No less than 30 days prior to commencement of 
mulching operations, the contractor shall notify the Contracting Officer 
df the sources from which the mulch materials are to be secured and the 
quantities thereof, and representative samples of the materials proposed 
to be used shall be furnished for approval. 

e. Jute Erosion-Control Matting . - A representative sample of 
the jute matting consisting of not less than one s-quare yard shall be 
furnished for approval. 
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f. Nomenclature* - The scientific. and common names of seed 
materials specified herein conform with the latest approved names listed 
in "Standardized Plant Names" (19J42 Edition) prepared by the American 
Joint -Committee on Horticultural Nomenclature. Variety names not in- 
cluded therein are. in conformance with names adopted by the U. S. 
Department of .Agriculture and generally accepted in the seed trade* 

17-06. PREPARATION OF SUBGRADE. - a. General., - Equipment necessary 
for the proper preparation of the ground surface and for handling and 
placing all materials required shall be on hand, in good condition, and 
shall be approved by the Contracting Officer before the work is started. 

b. Clearing of Subgrade. - Prior to grading and tillage opera- 
tions, all~vegetation on the site sufficient to interfere with grading or 
tillage operations shall be mowed, grubbed, raked, and burned or removed 
from the site, or, when suitable, it shall be used for mulch as directed 
by the Contracting Officer. Prior to or during grading and tillage opera- 
tions, the ground surface shall be cleared of all stumps, stones larger 
than 2'inches in diameter, roots, cable, "wire, grade stakes, an"d any other 
materials which might hinder proper grading, tillage, or subsequent main- 
tenance operations. 

c. Grading of Subgrade. - Grades on the areas to be topsoiled 
which have~been established by others, as shown on the drawings, shall be 
maintained in a true and even condition. Maintenance shall include neces- 
sary repairs to previously graded areas. Where the grades have not been 
established, the areas shall be graded to finish grade elevations less 
the depth of topsoil to be applied, as shown on the drawings, and. all sur- 
faces shall be left at the prescribed grades in an even and properly com- 
pacted condition so as to prevent the formation of depressions where water 
will stand. . The subgrade elevation at any point shall not vary more than 
plus or minus one tenth foot from finish grade elevations less the depth 
of topsoil, as shown on the drawings*, "Swales, ditches, slopes and level 
areas shall be accurately graded to required subgrade elevations. 

. cL Tillage of Subgrade. - After the areas required to be top- 
soiled have been brought to the proper subgrade parallel to the finished 
grades shown on the drawings, and immediately prior to dumping and spreading 
the topsoil, the subgrade shall be loosened by disking, or by scarifying 
to a depth of at least 2 inches, to permit bonding of the topsoil to the 
subgrade. On banks and inclines, the subgrade finish shall be loosene'd by 
harrowing in rows parallel to the contours of the slope. All other equip- 
ment to be employed on such slopes shall be operated similarly. 

e. Approval of Subgrade * - There shall be no application of 
topsoil made without the prior approval of the finished subgrade by the 
Contracting Offices?. 
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17-07. OBTAINING TOPSOIL. - A^ber inspection and approval by the 
Contracting Officer of the source(s) of topsoil, and prior to stripping, 
rank growths of vegetation, stones, or debris on the surface which might 
interfere with grading or later tillage operations shall be removed. Sod 
or other cover that cannot be disked or otherwise incorporated into the 
topsoil before or after delivery, in such manner that it can be spread 
properly, shall be removed. Where topsoil is to be made available on 
areas to be graded, the topsoil shall be removed to the required depth 
from the designated areas prior to the beginning of grading operations. 
The topsoil removed from areas to be stripped or areas to be graded, or 
obtained from designated Government stockpiles, shall be kept separate 
from other excavated material. When topsoil is to be stripped and 
salvaged from wooded areas, or from areas where boulders, large stones 
or similar materials are present, clearing and grubbing shall be accomplished 
in accordance with the requirements of Section 1, PREPARATION OP SIOE. 
Immediately following the clearing and grubbing operation, roots, stones, 
stumps and similar material shall be removed from the soil to the depth 
of topsoil salvaged by means of a bulldozer (crawler tractor) equipped 
with a root-raking or land-clearing rake or blade (Drott 95-inch width 
to 151-inch width or equal on I.H. TD-9 to TD-25 or equal) and by a 
tractor-drawn stone rake. Topsoil from a wooded area shall not be salvaged, 
stockpiled or reused until it has been demonstrated to the Contracting 
Officer that removal of stones, stumps and other materials having a 
dimension of 2 inches or over has been accomplished. All topsoil, re- 
gardless of the source, shall be transported and placed by the contractor. 
When topsoil is stockpiled for later use, the stockpiles shall be main- 
tained free of weeds* Weed growth shall be prevented by the application 
of a suitable herbicide or by frequent cutting or pulling of plants. 

17-08. PLACING TOPSOIL. - The topsoil shall be uniformly distributed 
on the designated areas and evenly spread, and in sufficient depth to 
compensate for any shrinkage, so that the thickness of the compacted top- 
soil shall be as indicated on the drawings; or when not so indicated to a 
minimum depth of four (k) inches- The topsoil depth shall be measured 
perpendicular to the plane of the finished grade. The spreading shall be 
performed in such a manner that fine grading, fertilizing, liming and 
seeding can proceed with little additional soil preparation or tillage. 
Irregularities in the surface resulting from operations thereon shall be 
corrected to prevent the formation of depressions where water will stand. 
Topsoil shall not be placed or worked when it or the subgrade is frozen, 
excessively wet, extremely dry, or in a condition otherwise detrimental 
to the proposed seeding or to proper grading. Topsoiling shall be per- 
formed only when it can be followed within a reasonable time by seeding. 
If excess topsoil remains after all requirements have been met, such excess 
shall be spread over the spoil areas, unless all or part of such excess is 
directed by the Contracting Officer to be left stockpiled. 

17-09. PREPARATION OP SEEDBED. - a. Gene ral . - It shall be demon- 
strated to the Contracting Officer before starting work that the applica- 
tion of fertilizers, lime, and seed required will be made uniformly and 
at the specified rates. 
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b • g,^e Grading. - The seedbed shall be brought to the required 
finished grades, free from unsightly variations, lumps, ridges, and de- 
pressions, through successive stages of light rolling, fine grading, and 
hand and machine raking operations. Grades and elevations shall be 
properly set and marked by means of stakes, 'string lines, spot elevations 
and similar means when necessary or when required by the Contracting Officer. 
Rolling shall be accomplished with a roller weighing approximately 75-pounds 
per foot of width. During, such operations and prior to seeding., the surface 
shall be cleared by whatever means are necessary including hand raking of 
all stones, stumps, or other objects larger than 1 inch in thickness or 
diameter in areas designated in Paragraph 17-03b(l), and larger than 2 
inches 'in thickness or diameter in all other seeded areas except borrow 
areas. All roots, brush, wire, grade stakes, and other objects that may 
be a hindrance to maintenance operations shall be removed. from all seed- 
beds. Finely pulverized seedbeds shall be .formed. The elevation of the 
seedbed surface at any point shall match exactly the elevation at adjacent 
pavement edges, curbs, manhole rims and finish grade elevation lines at 
structures, and overlot shall not vary, more than plus or minus one tenth 
of a foot (.10 foot) from the elevations shown on the drawings or inter- 
polated from the contours, sections, or details, except in spoil areas, 
where, variations in the smoothness of the finished surface up to .30 ft. 
(three tenths of a foot) will be acceptable. 

£• Application of Fertilizer, and Lime. - Fertilizer and lime 
shall be distributed uniformly over "the areas specified to be tops oiled 
and seeded, in accordance with the following schedule: 

Rate in Pounds 



■ Material Per 1,000 S.F . Per Acre. ■ ■ ;- 

Fertilizer 25 1,000 ■ 

Lime 100 2 Tons 

Each material shall be incorporated independently into the top 3 inches 
of soil by disking, harrowing, drill, or other methods acceptable to the 
Contracting Officer during fine grading operations. Distribution of 
fertilizer and seed may be accomplished simultaneously by means of an 
approved seed drill equipped to sow seed and distribute fertilizer at 
the same time at the appropriate stage for seeding operations. 

SL' kgyeliag . - Any undulations or irregularities in the sur- 
face resulting from tillage, fertilizing, liming, or other operations 
shall be leveled out before seeding operations are begun. No seeding 
shall be done until the prepared seedbed has been approved by the Con- 
tracting Officer. 

17-10. PLANTING SEED. - a. General * - All seeding work shall be done 
between the dates of 15 April and 1 June or between 1-5 August and 15 
September except as otherwise directed in -writing by the Contracting Officer. 
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A method of sowing satisfactory to the Contracting Officer shall be 
employed, making use of approved mechanical power-drawn drills or 
seeders or mechanical hand-seeders. Regardless of the type of sowing 
equipment used, the seedbed shall be pulverized to a depth of three 
inches before seed is applied. When drills are used, provisions shall 
be made fcy markers or other means to assure that the successive seeded 
strips will overlap or be separated by a space no greater than the spae.e 
between the rows planted by the equipment being used. When delays in 
operations carry the work beyond the most favorable planting season for 
the species designated, or when conditions are such, by reason of drought, 
high winds, excessive moisture, or other factors, that satisfactory results 
are not likely to be obtained, the Contracting Officer will stop the work, 
and work shall be resumed only when directed. If inspection, during seeding 
operations or after there is a show of green, indicates that strips wider 
than the space between the rows planted have been left, or othe'r areas 
skipped or too sparsely seeded, the Contracting Officer may require cor- 
rective work and the sowing of additional seed on such areas. When the 
equipment used leaves wheel marks, tire marks, or ruts in the seedbed, 
such marks and ruts shall be removed by .hand raking or the addition of 
topsoil and seeded. 

£•* R&fces * - Seed shall be sown at the minimum rate of 3 pounds 
per 1,000 square feet. 

'" £• Broadcast Seedi ng. - Seed shall be broadcast by approved 
sowing equipment. The seed snail be uniformly distributed over the desig- 
nated areas. Half the seed shall be sown with the sower moving in one 
direction, and the remainder shall be sown with the sower moving at 
right angles to the first sowing. The seed shall be covered to an average 
depth of l/h inch by means of a brush harrow, chain harrow, cultipacker, 
or other approved device. Broadcast seeding shall not be done during windy 
weather. 

i* Prill Seed ing. - Drill seeding shall be done with approved 
equipment with drills not more than 2 inches apart. The seed shall be 
sown uniformly over the designated areas, and covered to an average depth 
of 1/Vinch concurrently with the sowing. 

£• Floss Spraying . - The application of fertilizer and seed to 
slopes of 1 on 3 or steeper, in the Borrow Area, and on the slopes of the 
Sutcliffe Road, Munn Road, Dike and approaches, the seedbeds having been 
prepared in accordance with the provisions of this section of the specifi- 
cations, may be accomplished in one operation by the use of an approved 
spraying machine. The materials shall be mixed with water in the machine 
and kept in an agitated state in order that the materials may be uniformly 
suspended in the water. The spraying equipment shall be so designed that 
when the solution is' sprayed over an area resulting deposits of fertilizer 
and seed shall be equal in quantity to those quantities specified herein. 
In no case shall lime be sprayed simultaneously with fertilizer and seed, 
nor shall any materials be used that have been standing in solution for a 
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period exceeding 8 hours. After the spraying has been accomplished, the 
surface of the loam shall be compacted by rolling as specified below. 
If the results of the spraying operations are unsatisfactory, the con- 
tractor will be required to abandon this method and to apply the materials 
a"s described hereinbefore. If the floss spraying method is used, the re- 
quirement for pulverizing the seedbed shall be met, in accordance with 
Paragraph 17-10 of this section of the specifications. However, the re- 
quirements for covering the seed after application to a depth of ifk inch 
as stated in Subparagraphs If-lOc and d of this section of the specifications 
and the requirements for incorporating"~fertilizer into the top 3 inches 
of soil as stated in Paragraph 17~09c of this section of the specifications 
will be waived. "" 

"17-11. COMPACTING. - Immediately after the operations specified 
above have been completed, the entire area shall be compacted by means 
of a cultipacker, roller, or other approved equipment weighing 60 to 90 
pounds per linear foot of roller. If the soil is of such type that a 
smooth or corrugated roller cannot be operated satisfactorily, a pneu- 
matic roller (not wobble-wheel) will be required. The pneumatic roller 
shall have tires of sufficient size so that complete coverage of the soil 
surface is obtained. When a cultipacker or similar equipment is used, 
the final rolling shall be at right angles to the existing slopes to pre- 
vent water erosion or at right angles to the prevailing wind to prevent 
dust, as directed by the Contracting Officer. 

17-12. APPLYING MULCH. - The mulch shall be spread uniformly on all 
seeded areas in continuous blanket, as follows: Straw or hay at the rate 
of 2 tons per acre. If the mulching material is too long and brittle for 
proper securing in the surface soil, it shall be cut by an ensilage cutter 
or other equipment to lengths of not more than 8 inches and watered as 
needed before spreading, to assure proper securing of mulch into the soil 
as specified hereinafter. The mulch shall be spread by hand or by use of 
a manure spreader, a modified grain combine with straw-spreader attachment, 
a blower or other suitable approved equipment. Mulching shall be started 
at the upper part of a slope, and shall continue uniformly until the area 
is completely covered. 

17-13* SECURING MULCH. - Immediately following the spreading of the 
mulch, the material shall be anchored to the soil by a V-type wheel land- 
packer, a disk harrow set to '"cut only slightly, a rotary hoe run backwards., 
or other suitable approved equipment which will secure the mulch firmly in 
the ground to form a soil-binding mulch and prevent loss or bunching by 
wind. The number of passes over the mulch needed to secure if firmly to 
the soil shall be as determined by the Contracting Officer, but shall in 
no case exceed three passes. On slopes where machinery cannot be used, 
mulch shall be retained in place by a shallow covering of earth, by pressing 
into the soil at 18-inch intervals with a spade or other approved tool, by 
twine, stakes, or brijtsh, or by other suitable means which will not be 
detrimental to subsequent maintenance. 
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17-14. REMOVAL OF MULCH. - Whenever in the opinion of the Contracting 
Officer the mulch material becomes injurious to the treated area because 
of decomposition, matting or bunching, or when growth of grass is re- 
tarded or maintenance impeded, the contractor shall carefully remove the 
mulch, transport it, and deposit it in an approved spoil area* 

17-14A. INSTALLATION OF JUTS EROSION CONTROL MAILING. - a. Area _ 
Where Matting is Required * - Jute matting shall be installed in all 
areas indicated on the drawings, and in accordance with sketch "Jute 
Matting, Installation Details" attached at end of this section. 

b. Soil Preparation * - After the areas to receive jute matting 
have been shaped to the grades and cross sections shown on the drawings, 
they shall be scarified, cleaned up, fertilized, limed, topsoiled and 
seeded in conformance with the provisions of this section of the speci- 
fications, except that: 

(1) No rolling or compacting of the soil surface shall 
be done prior to installing the jute matting. It is essential to have 
a loose, pulverized soil in which to bed the jute matting. 

(2) Only half the seed shall be applied prior to placing 
the jute matting* The other half shall be applied immediately following 
placement of the jute matting* 

c* Placing Jute Matt ing* - Jute matting shall be laid: flat, 
parallel to the flow of water. " Where more than one strip is required, they 
shall overlap at least h inches. Ends shall overlap at least 5 inches, 
with the up-grade section on top The up-slope end of each strip of 
matting shall be buried in 6-inch deep slots with the soil firmly tamped 
against it. 

Check slots shall be placed between the end of strips by placing a 
tight fold of the matting at least 6 inches deep vertically in the soil. 
These shall be tamped and stapled the same as up-slope ends. 

The edges of matting shall be similarly buried around the edges of 
inlets and other structures. 

Matting shall be spread evenly, loosely, and smoothly and in con- 
tact with the soil at all points. It shall be pressed into the soil 
with a light lawn roller or by a tamper. 

The matting shall be held in place by staples as specified driven 
vertically into the soil. Staples shall be spaced not more than 3 feet 
apart in three rows for each strip, with one row along each edge and one 
row alternately spaced in the center. All ends of the matting and check 
slots shall have the staples spaced 10 inches apart across their width. 
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a. Main tenance and Repair * - The contractor shall maintain the 
jute matted, areas until all work on the entire contract has "been completed 
and accepted. Maintenance shall consist of the repair of areas' damaged 
by erosion , wind, fire, or other causes- Such areas shall be repaired to 
re-establish the condition and grade of the soil prior to application of 
the matting, and shall be retilie^. refertilized, reseeded, and remulched 
as specified under this section of the specifications. 

17-15. PR01ECTI0N. - The topsoiled and seeded areas shall be pro- 
tected against traffic and other use by erecting barricades or a sub- 
stantial -wire and stake enclosure immediately after seeding and mulching 
operations have been completed, and by placing warning signs of a type 
approved by the Contracting Officer on the completed areas. The contractor 
shall repair any damage resulting from his operations. All mulch material 
■which has. been removed from the site by wind or from other causes shall 
be replaced and secured. Repair work which is required because of the 
contractor's negligence shall be performed without cost to the Government- 

17-16. CLEM-UP. - The contractor shall leave each area neat and 
clean, with adjacent turf and tree-covered areas raked of extraneous 
matter, and with all debris removed from the site* Any paved area over 
which hauling operations are conducted shall be kept clean and any top- 
soil, mulch, clippings, or other material which may be brought upon the 
paved surface shall be removed promptly. Rocks, stumps, trees, limbs, 
excess earth material and debris of all kinds shall be removed from the 
seeded areas' and their perimeters and spoiled. 

17-17. ESTABLISHMENT. - a. General * - The contractor shall be. 
responsible for the proper care including watering of the seeded and 
mulched areas during the period when the grass is becoming established. 
This period shall extend for k-5 days after the completion of the seeding 
on the entire project or until final acceptance of all elements of the 
completed project, whichever period is longer. In the event seeding is 
completed after 15 September, and final acceptance of, all elements of 
the project except seeding occurs prior to May 15 of the succeeding year, 
this ESTABLISHMENT period shall extend to May 15 of the succeeding year. 

— • Wat er ing » - The contractor shall be responsible for the 
watering of all seeded and grassed areas which shall be kept moist. The 
Contracting Officer's decision will prevail in the event a dispute 
develops with the contractor as to whether or not the seeded and grassed 
areas are moist. Seeded areas on which growth has started shall be 
watered to a minimum depth of 2 inches to assure continuing growth. 
Watering shall be done in a manner which will provide uniform coverage, 
prevent erosion due to application of excessive quantities over small 
areas, and prevent damage to the finished surface by the watering equip- 
ment. The contractor shall furnish sufficient watering equipment to 
apply one complete coverage to the seeded areas in a 96-hour period. 
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indicated on the drawings or as staked in the field. Payment for top- 
soiling will be made at the contract unit price for Item k9, "Topsoiling, 
Rehandle and Place", which price shall include all costs of salvaging, 
furnishing, segregation from excavations, loading, hauling, preparation 
of subgrade, spreading topsoil, grading, tillage, preparation of seed- 
beds, all labor and incidentals. No measurement or payment for placing 
stripping material will be made in borrow areas where all operations in 
connection with stripping, stockpiling and replacing stripping material 
shall be considered operations incidental to the borrow excavation^ 
operations. No measurement or payment will be made for areas specified 
in Paragraph 17-03a(2) and (3). 

b. Seeding . - (l) Areas seeded will be measured by the acre 
on the basis of the number of acres measured. The acres will be computed 
to the nearest l/lOth of an acre. For measurement purposes, acres to be 
computed' will be considered as horizontal projections of the ground 
surface. Payment for seeding will be made at the contract price per 
acre for Item 50, "Seeding on Class A and B Seedbeds", which price shall 
include all costs of finished grading, preparation of seedbed, application 
of fertilizer, lime and mulch; application of seed, and the furnishing 

of all labor, materials, including seed, fertilizer, lime and mulch, 
equipment and incidentals necessary to complete the seeding, and costs of 
maintenance and establishment. No measurement or payment will be made for 
seeding areas specified in Paragraphs 17-03a(2) and (3) and for seeding 
in borrow area. 

(2) In Borrow Areas. - No measurement or payment will be 
made for seeding in Borrow Areas, including establishment and maintenance, 
where all operations in connection with seeding shall be considered 
subsidiary obligations of the contractor incidental to borrow excavation 
operations . 

c. Jute Erosion Control Matting. - Jute erosion control matting 
will be measured for payment on the basis of the number of square yards 

of matting acceptably installed, maintained and repaired in accordance 
with the provisions of this section of the specifications, as computed 
from the neat lines and grades indicated on the drawings or as staked in 
the field. Payment for jute erosion control matting will be made at the 
contract unit price per square yard for Item 53, "Jute Erosion Control 
Matting", which price shall include all costs of preparation of areas of 
application, installation of the matting, and maintenance and repair as 
required by Paragraph 17-l4Ad of this section of the specifications, and 
the furnishing of all labor, materials, including matting and staples, 
equipment and incidentals necessary to complete the installation of the 
matting. No measurement or payment will be made for work included under 
other payment items. 
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JUNCTION SLOTS AND CHECK SLOTS 
TO BE STAGGERED THROUGHOUT FABRIC 
INSTALLATION. (TYPICAL) 



JUTE FABRIC TO 

THIS POINT. (TYPICAL) 

SEE NOTE 5 



ROAD SUB-BASE OR 

FILTER COURSE. 

(TYPICAL) 




TYPICAL DETAIL OF STAPLE FORMED 
FROM NO. 8 WIRE. (SEE NOTE NO. 3) 



TYPICAL DETAIL OF STAPLE FORMED 
FROM NO. 6 WIRE. (SEE NOTE NO. 3) 
FOR USE IN SANDY SOIL OR BEACH 
AREA. 



1. PROVIDE SMOOTH CHANNEL TO REDUCE TUR- 
BULENCE AND UNDER-CUTTING. ROCKS, ROOTS AND 
LUMPS CAUSE BRIDGING, ALLOWING WATER TO FLOW 
UNDER MATTING. 

2. ALL SLOTS (ANCHOR, JUNCTION AND CHECK) 
TO BE 6" TO 8" DEEP. MATTING TO BE PRESSED 
FIRMLY INTO SOIL AND STAPLED. 

3. STAPLES MADE FROM NC. 6 OR 8 WIRE SHALL BE 
USED TO ANCHOR MATTING. STAPLES MUST BE FLUSH 
WITH GROUND TO ASSURE SMOOTH WATER FLOW. 

4. WHERE JUTE MATTING IS SPECIFIED FOR 
HIGH EMBANKMENT SLOPES THE FABRIC MAY BE 
LAID LONGITUDINALLY OR VERTICALLY ON THE SLOPE. 

5. BEGIN JUTE INSTALLATION PARALLEL TO EDGE 
OF ROAD (OR AT TOP EDGE OF FIELD DITCH). 
PROGRESS LATERALLY TO TOP OF BACKSLOPE (OR 
FAR EDGE OF FIELD DITCH). 



PRESS ENDS OF JUTE 6" INTO SOIL 
AROUND DRAIN. TAMP FIRMLY. 



U.S. ARMY ENGINEER DIVISION, NEW ENGLAND 

CORPS OF ENGINEERS 

WALT HAM, MASS. 



JUTE MATTING 

INSTALLATION DETAILS 

DATE". AUG. 1961 
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■SECTION 18, ■ 

STORAGE BUIIDING 
(Item kQ)_ 



18-01. SCOPE. - a. The work covered by this section of the speci- 
fications consists in furnishing all labor, plant, equipment, materials 
and appliances, and performing all operations in connection with con- 
struction of a storage building, complete, 'in strict accordance with this 
section of the specifications and Sketch No. I06, inclosed at end of this 
section, and subject to the terms and conditions of the contract. 

b. The storage building will be located along existing. Wales 
Road, downstream of the dam, where shown. The exact location will be 
determined in the field by the Contracting Officer. The contractor shall 
provide. a suitable access driveway to the building. 

c . The storage building will be utilized as a project labora- 
tory during the work under this contract. The building shall be completed 
and all equipment installed in sufficient time to permit any required 
testing as required under Paragraph SC-*l-0. The contractor shall maintain 
access to the building at all times, shall provide temporary electric 
service, and shall provide janitor and maintenance services, and shall 
pay for all electricity used during the contract work. The contractor 
shall provide drinking water, bottled water type dispenser, in the 
building. 

' d. All items installed in the building shall remain and 
become the property of the Government. The temporary electric service 
shall be removed upon completion of the. entire work. 

18-02. EXCAVATION, BACKFILLING, AND GRADING. - a. . General . - All . 
work shall be executed as required to construct the building including 
the access driveway (except gravel surface). Shoring and unwatering 
the construction area shall conform to the applicable requirements of 
Section 3, EXCAVATION, and .as stated below. All excavation shall be 
unclassified and shall include the removal of any rock and boulders 
encountered. Road gravel shall be furnished and placed as-specified in 
Section 6. 

k* Grading . - The entire building area including access drive 
shall be rough graded prior to excavation or fill for the building 
foundations. Fill shall be brought up to the underside of subgrade 
for sand and gravel drainage fill. under slabs and for subgrade for road 
gravel. 

$.' Excavation . - Excavations shall conform to the dimensions 
and elevations shown on the drawings or as required for the construction 
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of features covered in this section. Excavation shall generally extend 
12 inches outside the walls to allow for placing and removal of forms, 
installation of services , and for inspection. Undercutting -will not be 
permitted. Suitable excavated material which is required for fill under 
slabs shall be separately stockpiled as directed. 

d. Excess Material . - Material from excavation, not required 
for fill or backfill, shall be used or disposed of as specified in Section 
3 of these specifications. 

e. Sand and Gravel Fill . - Sand and gravel fill under concrete 
slabs including ramp shall meet all the requirements for Gravel Fill 
material as specified in Section 5, except that the material shall con- 
tain no stones greater than 3 inches in size. The 6-inch layer of sand 
and gravel fill beneath floor and slab shall be placed in one layer and 
compacted by four coverages of vibratory compactors or pneumatic tampers. 

f . Filling near Foundation Walls , - Where filling is done 
beside foundation vails, the fill shall be brought up essentially at 
the same heights on both sides at all times until the maximum level at 
the lover side is reached. Where a higher level of fill is required on 
one side of the foundation vail, the higher level must be properly com- 
pacted. Where a roller or tractor is used for compaction, the roller 
or tractor edge must not approach nearer than four feet from the face 
of the vail. 

£• Backfilling . - After completion of foundation walls and 
other construction belov the elevation of the final grade , aid prior 
to backfilling, all forms shall be removed and the excavation shall be 
cleaned of all trash and debris. Material for backfilling shall con- 
sist of materials from required excavations or other materials approved 
by the Contracting Officer. Each layer shall be compacted by machine 
tampers or by other suitable mechanical equipment to a density that 
will prevent excessive settlement or shrinkage. Precautions outlined 
above relative to filling near foundation vails, shall be observed 
while backfilling. 

13-03. CONCRETE. - a. Ge neral . - All concrete work required for 
the building shall conform with the applicable requirements of Section 
9, CONCRETE, with the following additional provisions: 

(1) The maximum size aggregate shall not exceed $/k inch. 

(2) Finish. - The exposed concrete surfaces shall have 
all fine and rough edges removed, holes remaining from the bolts or rods 
and slight honeycomb and minor defects patched with mortar composed of 

1 part cement to 2 parts sand. Concrete floor and ramp shall be left 
with a wood float finish. 
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(3) Expansion Joints. - Expansion joints shall "be con- 
structed as indicated on the drawings and where slab abuts vertical sur- 
faces; "Joints "between slabs on earth and vertical surfaces shall be 
premolded expansion-joint filler strips conforming to Federal Specification 
HH-F-3Ula. - Joints shall be 3/8 inch thick (unless otherwise shown) and 
the full depth of slab. Edges of concrete floor or along expansion joints 
shall be neatly finished with a slightly rounded edging tool. 

£• Slabs on Grade . - The subgrade shall be brought to an even 
plane and compacted solid. Sand and gravel fill shall be deposited to 
the indicated thickness, and compacted and graded reasonably level. The 
fill under floor slab shall be covered with vapor barrier. Concrete _ 
shall -be deposited to the required thickness, and finished as specified 
above . 

18-01+. SHEET METAL WORK AND MISCELLANEOUS METALS. - a. Materials. - 
(l) Anchor bolts for anchoring the sills to the foundation walls shall 
be l/2-inch diameter, 12 inches long, spaced on four-foot centers.. The 
projecting^ portion shall be given a' coat of red lead. 

(2) Sheet metal for cap flashing over doors and windows 
shall be 16-ounce cold rolled copper. 

(3) Window grilles. - Grille frames shall be 1 x l/2 x l/8 
inch cold, rolled channels with covers mitered and welded. Fabric shall 

be No. 10 gage steel wire, woven into l-l/2-inch diamond mesh securely 
clinched or welded to framing. Straps, l/8-inch thick by 1-1/2 -inch 
vide, spaced not over 18 inches apart and with one in each corner, shall 
be welded to frame for securing grilles to window frames. Straps shall 
be shaped as required and secured to building construction with lag 
screws extending through straps and at least 2 inches into building 
studding or blocking. Heads of lag screws shall be made tamperproof 
by welding head to straps or in a manner satisfactory to the. Contracting 
Officer. 

■ b * Flashing . - Cap flashing shall be provided at head of 
doors and windows to provide watertight protection. Exposed edges of 
all flashings shall be folded back 1/2 inch to provide stiffness. Flash- 
ing at openings shall extend not less than k inches beyond the jambs of 
the opening. Wall flashings shall be installed, as required, to provide 
watertight construction. 

I8-O5. CARPENTRY. - a. Lumber and Wo odwork . - Lumber shall con- 
form to Federal Specification M*^L-00736a (GSA-FSS) for "Lumber and 
Timber, Hardwood", and MM-L-00751f (GSA-FS3) & Am-1, for "Lumber ancl^ 
Timber, Softwood" . A certificate of conformance with Federal Specifica- 
tions will be accepted in lieu of inspection requirements. At the 
contractor's option, lumber for the various uses shall be one of the 
species listed for the purpose and of the grade indicated. 
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(l) Rough Carpentry. - 

SPECIES AND GRADE 



Douglas Fir 

Sitka Spruce Northern White Pine White 

Western Red Cedar Eastern Spruce Fir 



Rafters j Sills and 
Joists 

Studs,, Plates , Caps, 
Nailers 

Roof and Wall Sheathing 



Bridging , Ridge Boards 
and Bracing 



Any stress-graded species - HOC f., 850 c, 
1,320,000 E. 



Standard 



No. 2 



Ho. 2 



Interior type Douglas fir plywood with 
exterior glue, C-D grade, minimum l/2 
inch thick. 



Standard 



No. 3 Boards 



No. 3 



(2) Exterior Finished Carpentry. - 

SPECIES AND GRADE 



Douglas Fir 

Sitka Spruce Northern White Pine 

Western Red Ceda r Eastern Spruce 



Siding 

Cornices 

Trim and Corner Boards 

Window and Door Frames 



C and "better 

C and better 
C and better 



C Select 
C Select 
C Select 



Practically clear material without obvious 
defects. Window jambs, parting strips, and 
sills of Douglas fir, and sills of Sitka 
spruce shall be VG or EG. Door frames shall 
be of second grade for paint finish. 



b. Other Materials . - (l) Waterproof Sheathing Paper. - 
Waterproof sheathing paper shall conform to Federal Specification 
UU-P-l47b for "Paper; Building, Waterproof", Type I, Class B. 

(2) Lag Screws. - Lag screws shall conform to Federal 
Specification FF-B-56lb for "Bolts, Lag". 

(3) Nails. - Nails shall conform to Federal Specification 
FF-N-105a for "Nails, Wire, Brads, and Staples". 
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{k) Screws. - Screws shall conform to Federal Specifica- 
tion .FF-S-lllh, for "Screw, Wood"*, 

(5) Asphalt Saturated Felt. - Asphalt saturated felt shall 
conform to Federal Specification HH-F-191a & Am-2 for "Felt; Asphalt- 
Saturated (for) Flashings, Roof ing, and Waterproof ing" 

(6) Glass. - Glass shall conform to Federal Specification 
DD-G-U51a & Am-1 for "Glass, Flat and Corrugated for Glazing, Mirrors 
and Other Uses." All glass shall he type II, B quality, double-strength, 
clear glass. . 

c * Framing and Boarding . - (l) Lumber and Other Rough Work. - 
Lumber ancfbther- rough work shall be properly framed, closely fitted, 
accurately .set to the required lines and rigidly secured in place. No 
shims will be allowed on wood or metal bearings. Members shall be framed 
to allow for passage of pipes to avoid cutting of structural members. No 
members shall.be cut, notched, or bored for the passage of such pipes 
without prior approval. All corners shall be wind braced. Ridge shall 
be straight and true intersections of the roof planes. Rafters on 
plates and ridge shall be framed with close joints. Blocking not less 
than 2 x li-inch stock or size of framing member shall be placed between 
rafters and studs where necessary to form nail ings for roof and wall 
sheathing. Bridging shall be provided where required. 

(2) Wall and Roof Sheathing. - All nailing shall be into 
framing. Ho nails shall be visible from interior of building. 

(a) Wall Sheathing. - Edges or. ends of plywood 
sheets shall extend over and be nailed to sill and top plates.. End joints 
shall be butted over centerline of supports and when applied horizontally, 
end joints shall be staggered. Bightpenny common nails shall be used. 
Hails shall be spaced 6 inches on centers along ends and bearing edges 
and 12 inches on centers along intermediate bearings. Waterproof sheath- 
ing paper shall be. applied over sheathing, shall be applied horizontally, 
starting at bottom, and lapped 6 inches at ends and edges. 

(b) Roof Sheathing. - Plywood shall be provided with 
blocking installed at edges of sheets or H- shaped metal clips designed 
for the purpose shall be inserted along the edges midway between supports. 
Plywood panels shall be continuous over two or more spans, applied with 
the face-ply grain across supports and secured at 6 inches on centers 
along ends and bearing edges and at 12 inches on centers along interme- 
diate bearings with eightpenny. common nails. ■ End joints shall be butted 
over the centerline of supports and staggered. 

(3) Rafters and ceiling joists, sizes as shown, shall be 
spaced 16 inches on centers. 
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(k) Studs. - Studs shall "be 2" x h" , spaced 16 inches on 
centers. Plates resting on concrete walls shall be anchored in place 
■with l/2-inch bolts. Studs shall be built-up double round openings and 
trussed over all doors and windows. Corners shall be thoroughly spiked 
together and made solid. All walls shall be provided with top and 
bottom plates. Walls shall have at least one row of horizontal bridging 
full width of studding, cut and securely nailed. Studs shall be framed 
as required for the proper installation of plumbing. Nailing strips 
shall be cut as required for the support of fixtures of all kinds. 

d. Exterior Finish . - (l) All exterior finish shall be milled 
from materials specified and erected in strict conformance with details. 
The exposed surfaces of finish woodwork shall be smooth and ready to 
receive paint or other finish. All nailing shall be blind or face 
nailing as required with face nails set for putty-stopping. Cornice 
and other exterior trim and millwork shall be constructed so that water 
cannot pass through the joints. Molded work shall be coped at returns 
and interior angles and mitered at corners. Intersections of flat work 
shall be shouldered. Rake mouldings shall be run to profile required to 
miter with horizontal moldings. 

(2) Wood siding shall be drop siding type and shall be 
applied over the wall sheathing and building paper. Ends of boards 
likely to split when nailed shall be drilled. End joints shall be 
made over centerline of framing supports. Joints shall be staggered 
and, when made on same support, shall be separated by at least two 
courses. End joints and joints at openings, corners, and gab'\es shall 
be made with white -lead paste. Siding shall be nailed to each support 
with not less than two nonferrous metal nails. Nails shall be of the 
length that will penetrate sheathing and provide not less than 1-1/2- 
inch penetration into support. Siding courses shall fit full into the 
worked edges of the adjacent board without forcing. 

£.• Window F rames . - Double-hung frames shall have 3/k inch 
jambs, heads, and blind stops, l/2-inch by ^/k-Xnch parting strips, 
l-5/8-inch sills and l-l/8-inch side and head castings. Jambs and 
heads shall be cut as required by the type of spring balances specified. 
Sills shall be run with weather breaks on top and one or more grooves on 
bottom. 

f . Sash . - Nominal thickness of double-hung sash shall be 
1-3/8 inches. Ponderosa Pine sash shall conform to CS 163 59 & Errata 
sheet, 2 February 60. Sash of Douglas fir, cypress, or southern pine 
shall be of the same construction and quality as specified for Ponderosa 
pine. Double-hung sash shall be check -rail type, shall be grooved for 
attachment of sash balances. Sash shall be fitted closely after frames 
are set, shall be made to work free and easy, and shall be well-balanced. 
Windows shall be of a type that can be easily removed from the interior 
for cleaning. All glass shall be set in best quality putty. 
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&' In sect Screens . - Half-length insect screens,, wood or 
metal type optional with contractor shall he provided for all windows. 

h " Door Frame . - Exterior door frame for swing door shall he 
1-3A inches thick, double -rabbe ted from the solid. Double wedge block- 
ing shall he driven hack: .of . jambs at nailing points, and at back of butts 
and lock strikes. 

i. Doors. - (l) General. - Doors shall be of the design 

and sizes, indicated" and shall be fabricated in accordance with the best 
practice of the trade, with all joints properly formed, tightly fitted 
and tenoned. Exterior door shall be flush type, l-3A-inch thick. 
Exterior door shall be provided with interlocking type threshold and 
shall be completely weatherstripped at sill, jambs, and head. 

(2) Swing Door. - Top and bottom edges of door shall 
be given two coats of spar varnish at the factory before shipment. 
Exterior door shall be fabricated with water-resistant, adhesives. 
Exterior door shall be softwood-veneered and shall have solid core of 
the stile and rail-type. -Door, when constructed without cross-banding, 
shall have sawn- or sliced face veneers not less than 3/l6-inch thick 
before .sanding, .and when cross-banded, combined thickness of cross- 
banding and face veneer on each face shall be not less than 3/l6-inch 
before sanding. Otherwise, softwood- veneered door of Ponderosa Pine 
shall conform to CS 120-58, grade lj of Douglas fir, Sitka spruce, or 
western hemlock shall have vertical grain faces for paint finish and 
construction and quality shall be. equal to those required by CS 91-41. 

(3) Overhead Door. - Door shall be sectional overhead 
type and shall be constructed of 1-3/8-inch thick, mortised and tenoned, 
glued, steel doweled, stiles and rails with rebated weather joints 
throughout. Stiles shall be 3-l/2 inches wide at centers and 5-1/2 
inches wide at ends. Center rails shall be 2-9/l#' minimum, and top 
and bottom rails shall be 5-1/2 1 ' wide. Door shall be furnished with 
rubber weatherstrip at bottom. Door panels shall be lA-ineh thick 
exterior grade plywood. Provide one horizontal row of fixed glased 
panel in door; glass shall be bedded in elastic glazing compound. 
Counter balancing hardware shall be torsion-spring type on cross header 
steel shaft. All metal parts such as tracks, guides, bracing and hard- 
ware shall be furnished with the door to complete the installation. 
Tracks shall be 2-inch size and furnished for a 10-inch maximum head 
radius with adjustable jamb brackets on the verticals. All metal parts 
shall be galvanized steel'. Door sections shall be hinged at rail center 
stile and end stile. Door shall be erected in accordance with manufac- 
turer's instruction. 

(h) Fittings, Hanging and Trimming. - The contractor shall 
set, fit, and hang all doors. Swing door shall have l/l6-inch clearance 
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at side and top and 3/8-inch clearance at the bottom, and shall be hung 
and trimmed with hardware as specified. Screens shall be provided with 
aluminum glides and shall be fitted and made insect tight. 

1- Blocking . - Wood blocking and strapping shall be furnished 
as required for proper support or finish and sheathing and for attach- 
ment of other items of work. 

18-06. LABORATORY EQUIPMENT. - a. fable. - Table shall be 30 inches 
high, shall be of metal, shall be equipped with four drawers, and shall 
be constructed with sturdy metal frame. 

b. Sink. - One single stainless steel sink, connected to 
trap and drain line. Drain line shall be carried outside the building 
to natural drain. Drain line shall be so constructed that fine-grained 
soils and cement may be washed down drain without plugging the system. 
Sink shall be provided with one cold water faucet. The contractor shall 
mount a 100-gallon tank outside the building to provide water supply for 
sink, and shall fill tank as required. The sink trap shall conform to 
Federal Specification WW-P-5to & Am-4, No. 106 trap. 

c. Tank . - The tank shall be a curing tank and constructed 
of l4-gage galvanized sheet metal reinforced to perform satisfactorily. 
The tank shall be equipped with drainage plugs, electric stirrer and 
immersion heater, thermostatically controlled which will maintain a 
constant uniform water temperature between 68° F. and 78 F. All 
necessary electric outlets and services for operation of stirrer and 
heater shall be supplied. 

I8-O7. PAINTING. - a. G eneral . - The contractor shall paint all 
exterior woodwork, including door and window frames, siding, window 
sills, and trim, and door butts. Painting shall include both sides of 
swing and overhead doors. No interior painting is required. 

b. Mate rials. - 

Prime Coat - Federal Specification TT-P-25a & Am-1. 

Finish Coats - Federal Specification TT-P-I02a, Class B, 
light tints; TT-P-53c & Am-1, yellow; TT-P-8ld other medium colors. 
Color shall be selected by Contracting Officer from color chips sub- 
mitted by contractor. TyO colors shall be required, one for siding, 
and the other for doors, windows and trim. Paint will be accepted on 
the basis of certificates of compliance. 

£• Workmanship . - The contractor shall apply one prime coat 
and two finish coats to all surfaces required to be painted. Paint 
shall be applied in accordance with manufacturer's instructions and 
as specified in the applicable Federal Specifications. 



18-8 



18-08.. ELECTRICAL WORK. - a. The contractor shall provide a tem- 
porary service to the building. The building shall he provided with a 
120/2^0 volts, 100-amp, single phase, 3-wire, electric system. 

. ... -b. The contractor shall provide a 7-l/2 KW unit heater. 
Lighting" fixtures shall he ' commercial fluorescent type... Each receptacle 
shall he on a separate circuit. Lighting shall he controlled by switch 
near door. 

c. All electrical work shall conform to the National Electrical 
Code and any applicable local and utility regulations. 

18-09. BUILDERS 1 HARDWARE. - a. General . - Builders' hardware shall 
be furnished and installed as required by the specifications. All items 
of builders' hardware shall be carefully fitted and securely attached. 
Care shall be exercised not to mar or injure other new work. Upon com- 
pletion of the work, the contractor shall, in the presence of the 
Contracting Officer, show that all hardware works in perfect order, 
shall fit all keys in their respective locks, and upon acceptance of 
the work shall tag and deliver all keys to the Contracting Officer. 
Oilite bearing butts may be furnished in lieu of ball bearing butts at 
option of the contractor. . 

h Lock Sets . - Lock' sets- shall embody locking mechanism 
herein specified and trim conforming to the design specified. Where 
the exact types of hardware specified are not. adaptable to the finished 
shape or size of members requiring the hardware, suitable types having 
as nearly as practicable the same .operation and quality as type speci- 
fied shall be furnished. Locks shall have beveled, rounded or rabbeted 
faces where required. Solid or wrought bronze knobs. shall be installed 
on the swing door. 

£• Materials . - Materials, unless otherwise specified, shall 
conform to the applicable requirements of the following Federal Speci- 
fications : 

FF-H-106a Hardware, Builders; Locks and Door 

& Am-1 Trim. 

FF-H-llla Hardware, Builders; Shelf and 

& Am-1 Miscellaneous. 

FF-H-ll6c Hinges, Hardware, Builders. 

8s Am-4 

Hardware for the various items shall conform to. the requirements set 
forth below : 

Double Hung Windows 

2 Sash Balances Type F12^5 

1 Fastener Type 11^0 

2 Sash Lifts Type 1212 

18-9 k ?> 



Window Screens 

Sash Lifts Type 1212 - 2 each screen 

Overhead Door 

Hardware as recommended by door manufacturer for type 
of door specified. Door shall he provided with a cylinder locking 
device which provides for operations from both sides of door with key 
from, exterior. 

Exterior Door 

3 Butts - k-l/2 x 4-1/2 Type 2107 x USP 
1 Lock and Lock Set Type 161A-4 

d. Key . - Each cylinder lock shall be spin tumbler type and 
shall be provided with three keys. All locks shall be keyed alike. 
All keys shall be stamped with the change number. 

e. Finish . - Hardware for exterior face of exterior door 
and window sash, unless otherwise specified, shall be dull bronze; 
US-10. All butts shall have a priming coat for painting. 

18-10. ROOFING. - Thick butt asphalt strip shingles conforming to 
Federal Specification SS-S-298b, or uniform thickness shingles conforming 
to Federal Specification S3~S~300b, type II, shall be applied by work- 
men skilled at the trade and shall be laid in accordance wit-h the 
manufacturer's specifications. Shingles shall be 3 tab, ana except 
at ridges, shall be 12 inches by 36 inches. Colors shall be selected 
from manufacturers' standard color range by the Contracting Officer. 
Shingles shall be laid with wood shingle starter course with all courses 
not more than 5 inches to the weather. A layer of asphalt saturated 
felt shall be nailed on the sheathing prior to application of shingles. 

18-11. SHADES. - a. General. - Shades shall be installed on all 

windows . 

b. Mat? ri:?.ls, - Materials shall conform to the following 
Federal Specifications ; 

DDD-S-251c Shades, Roller, Window; Roller, 

Slat, Cord, and Accessories. 
CCC-C-521c Cloth, Coated Window Shade, white 
& Am-1 color. 

Brackets may be malleable iron, stamped steel, or brass, with a brass, 
copper, nickel, or chromium finish. 
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£* Installation . - Shades shall be installed in accordance 
with the manufacturer's instructions. Brackets shall he accurately 
located and solidly fastened in place, care being taken not to mar or 
damage existing work. The contractor shall operate all shades in the 
presence of the Contracting Officer before final acceptance. 

18-12. PAYMENT. - Payment for all work specified herein, except 
for gravel access drive will be made at the lump sum contract price for 
the Item kQ, "Storage Building", and will include all costs for grading, 
earth and rock excavation for foundations, backfilling, fill, heating, 
electrical and plumbing, and concrete. 
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STANDARD FORM 2 t 

JANUARY 1961 EDITION 

GENERAL SERVICES ADMINISTRATION 

FED. PROC. REG. (41 CFR> 1-16.40! 



B i D FORM 

(CONSTRUCTION CONTRACT) 



RE.FLHENCE 



Serial No. CIVMG-19-0l6-6*f- k3 



Read the Instmctious to Hidden (Standard Form 22/ 
This farm to be submitted in duplicate 



DATE Of INVITATION 



2 April 196^ 



NAME AND LOCATION Of PROJECT 

CONSimJCTION OF CONANT EROOK DAM, 
HIGHWAY RELOCATIONS, AND APPURTENANT 
STRUCTURES, MONSON, MASS. 



mm of bidder (Type & print/ 



(Date/ 

TO: Division Engineer 

U.S. Army Engineer Division, New England 
k2k Trapelo Road 
Waltham, Mass. 0215^ 

In compliance with the above-dated invitation for bids, the undersigned hereby proposes to perform all work for 
the Construction of Conant Brook Dam, Highway Relocations and Appurtenant 
Structures, Monson, Massachusetts 



in strict accordance with the General Provisions {Standard Form 23-A), Labor Standards Provisions Applicable to 
Contracts in Excess of $2,000 (Standard Form 19- A), specifications, schedules, drawings, and renditions, for the 
following amount(s) 

See attached Unit Price Schedule. 



Supplement to Bid Form, Pages numbered 1 and 2, Certification of Noncollusion 
(Nov. 1963), and Plant and Equipment Schedule, attached hereto, forms a part 
of this "bid as does attached Unit Price Schedule 



The undersigned agrees that, upon written acceptance of this bid, mailed or otherwise furnished within calen- 

dar days < 60 calendar days unless a different period be inserted by the bidder) after the date of opening of 
bids, he will within 10 calendar days (unless a longer period is allowed) after receipt of the prescribed forms, 
scute Standard Form 23, Construction Contract, and give performance and payment bonds on Government 



exc 



standard forms with good and sufficient surety. 

The undersigned agrees. If awarded the contract, to commence the work within 

15 calendar days after the date of receipt of notice to proceed, and to complete the work within 

* calendar days after the date of receipt of notice to proceed. 
•KFor completion date or dates see Faragi*aph SC-1 of the specifications. 
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{Continue on other side) 
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Receipt of Amendments: The undersigned acknowledges receipt of the following amendments of the invitation for 
biHs, drawings, and/or specifications, etc (Give number and dale of each): 



The bidder represents (Check appropriate boxes): 

(!) Thai he! — tie,! — lis not, a small business concern, (For this purpose a small business concern is a business concern, including its affiliates, 
which (a) m independently owned and operated, (b) is not dominant in its field of operation, and (c) had average annual receipts for the 
preceding three fiscal years not exceeding f For additional infirmation see governing regulations of the Small Business Admin- 

*«*»•> $7,500,000 

(2) (a) Thai hci — ihasj — [has not, employed or retained any company or person oilier than a full-time bona fide employe** working solely for 
, the bidder) to solicit or secure this contract, and ib) that hei_Jhafi,l ihas not. paid ur agreed to pav anv company or person (other than a 

fnH-time bona fide employee working solely tor the bidder) any foe, commission, percentage or brokerage fee, contingent upon or resulting 
from the award of this contract; and agrees to furnish information relating to |a) 3nd (b) above as requested by the (xjh trailing Officer. 

(For interpretation of the representation, including the term "bona fide employee," see Code of Federal Regulations, Title 41, Subpart 1- 1 .5.) 

(3) That he operates as anLiindhidmiU 'partnership.! [joint vi'Riure.LJ corporation, incorporated in State ol 



Enclosed is hid guarantee, consisting of 



in the amount of 



(with residential 



j FULL NAME OF ALL PARTNERS (Type or print) iac£dreSSeS~) 



NAME OF BIDDER (Type or print) 



BUSINESS ADDRESS (Type or print) 



B'f (Signature, in ink. Type, or prittf name under signature) 



TITLE (Type or print) 



i!tiiit»ifrmiiii>t 



miiiinotii: 



iimimoiifiiKimiiiii 



DIRECTIONS FOR SUBMITTING BIDS 

Envelopes containing bids, guarantee, etc., must be sealed, marked, and addressed as follows: 

Division Engineer 

U.S. Army Engineer Division, New England 
42^ Trapelo Road 

Waltham, Mass. 0215 1 * 

Bids may be delivered in advance to the Bids Receiving Desk in Bldg. 109S at 
the above address, or delivered directly to the Contracting Officer in Bldg. 

xiffljnWSnaws shonWnovhe qualified by exceptions fa trw wilding conditions. 
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Serial No. QVmm-±9~Ol6-6h-h3 

UNI? PRICE SCHEDULE 

Item Uni-fc Estimated 

No. Description Quan tity Unit Pric_e_ Amount 

1 Preparation of Site 1 Job L.S. $_ ^ 

2 Control and Diversion of Water 1 Job L.S. 

*3 Unclassified Excavation-General 180,000 C.Y. $ 

*4 Unclassified Excavation-Borrow 330,000 C .Y . 

*5 Hock Excavation 60 5 000 C.Y. 

6 OMIKED 

7 Hand Cleaned Bedrock Surfaces 300 (100 sq. 

ft.) 

Square __ fc _____ 



8 Foundation Drilling and Grouting 

a- Mobilization and Demobilization 1 Job L.S. 

b. Drilling l-l/2"(EX) Grout 

"" Holes 



c. Drilling 3 "(NX) Drain Holes 

d. Drilling 3 "(Kg) Exploratory 

Holes 



e. Portland Cement in Grout 

f . Sand in Grout 

g. Placing Grout 
h. Connection to Grout Holes £85 Ea. $5-00 1,425.00 

#9 Compacted Highway Fill 



#10 Compacted Impervious and 

Random Fills 



1650 


L.F. 


1^0 


L.F. 


100 


L.F. 


lifOO 


C.F. 


100 


C.F. 


1500 


C.F. 


285 


Ea. 


91,000 


C.Y. 


220,000 


C.Y. 



UPS-1 



Serial No. CIVENG-19-016-64-43 



Item 
No. 


Description Quantity 

Compacted Impervious Backfill 300 

Compacted Processed Sand Fill 10,000 

Compacted Gravel Fill 1,200 

Compacted Gravel Backfill 150 

Compacted Sand Pill 30,000 

Gravel Bedding 27,500 

Road Gravel 1,300 

Additional Rolling of Fill 100 

Rock Slope Protection 48,000 

Anchor Bars 23 

Concrete-Outlet Works-Intake 
and Outlet 500 

Concrete-Outlet Works-Conduit 
Sta. 3/93 to Sta. 7/77 ^80 

Concrete-Spillway-Weir and Walls 550 

Concrete for Foundation Preparation 50 

Portland Cement 2^00 

Steel Reinforcement 20,000 

Pipe Conduit 1 

Bubble Gage Shelter 1 

Pipe, ACCM, 15-inch 430 

Pipe, ACCM, 18-inch 55 

Pipe, ACCM, 21- inch 85 

Pipe, ACCM, 2k- inch 70 


Unit 

c.y. 

C.Y. 

c.y. 

CY. 
C.Y. 
C.Y. 
C.Y. 

Hrs. 
C.Y. 

Ea 

C.Y. 

C.Y. 
C.Y. 
C.Y. 
Bbl. 

Lb. 
Job 
Job 

L.F. 
L.F. 
L.F. 
L.F. 


Unit Estimated 
Price Amount 


11 


$ $ 


*12 




13 




Ik 




*15 




*16 




17 




18 




*19 




20 




21 




22 




23 




23A 

2k 


$60.00 3,000.00 


25 




26 


L.S. 


27 


L.S. 


28 


$ 


29 




30 




30A 





UPS -2 



Serial No. CIV£NG-19-0l6~6^3 



Item 
No. 


Description 


31 


Pipe , ACCM, 30-inch 


32 


Pipe, Culvert, ACCM, 54 
inch 



Unit Estimated 
Quantity Unit Price Amount _ 



135 



33 Pipe, Culvert, Bituminous 
Coated, Multi-Plate, 15- 
foot diameter 

3J4- Pipe, Culvert, Bituminous 
Coated, Multi -Plate, 17- 
foot diameter 

35 Drop Inlets (Type C) 

36 Pipe Bedding 
36A Culvert Backfill 

37 Miscellaneous Metal Items 
Intake and Outlet Structures 

38 Chain Link Fencing 

39 Gates - 12 feet, Chain 
Link 

kO Log Boom 

kl Staff Gages 

k2 Cable Guard Railing 

lj-3 Bumper Guard 

kk Gravel Base and Surface 

Courses and Shoulders 

45 Bituminous Concrete Pave- 
ment, 2-inch 

J+5A Bituminous Concrete Pave- 
ment, 2-l/2-inch 



L.F. $ 

Joh L.S, 

Job L.S. 



1 
k 


Job L.S. 

Ea. 


880 


C.Y. 


2,090 


C.Y. 


1 

1,900 


Job L.S. 
L.F, 


3 


Ea. 


1 

1 

6,010 


Job L.S. 
Job L.S. 
L.F. 


175 


L.F. 


18,300 


C.Y. 


4,100 


S.Y. 


31,500 


S.Y. 



UPS-3 



Serial Ho. CIVENG-19-Ol6-6^-li-3 



Item 
No. 



Description, 



Unit Estimated 
Quantity Unit Price Amount 



k-6 Bituminous Surface Treatment 

kf Bituminous Concrete Berms 

kQ Storage Building 

k9 Topsoiiing, Rehandle and 

Place 

50 Seeding on Class A and B 
Seedbed 

51 Concrete Bounds 

52 Paved Ditches 

53 Jute Erosion - Control 

Matting 



3,200 

375 
1 

7,100 

20 
75 

950 



S.Y. $ 

L.F. 
Job 

C.Y. 

Acre 
Ea. 

s.y. 



L.S. 



1,300 S.Y. 



TOTAL $ 



NOTES: 1. The work will be awarded as a whole to one bidder 

2. Only quantities for items with an asterisk adjacent to 
Item No. are subject to the provisions of Subparagraphs 
SC-7a and SC-7c of the SPECIAL CONDITIONS. 



UPS -k 



PLAHT AMD EQUIPMENT SCHEDULE 
Available Plant to be Used 
Excavation Equipment 



No. 



Type 



Cap ac it y Manufacturer \ Age & Condition 



Location 



Concreting Equipment 



Ho. _] Type 



Capacity Manufacturer t Age & Condition \ Irj2a.tio.a 



Material Handling Equipment 



No. Type 



Capacity | Manufacturer 



Age & Condition {Location 



Add additional sheets if required. 

P&ES-l 



FLAKT AHD EQUIPMENT SCHEDULE 
Available Plan t to "be Used 
Pumping Equipment 



No. Type Capacity 



Manufacturer Age & Condition | location 



Earth Etabankment - Rolled Fills 
Excavation and Transportation - Spreading and Rolling 



No ■ i Type | Capacity 



\- 



Manufacturer Age & C^ditionjLXgc ^tion_ 



Add additional sheets if required. 
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FLAM 1 ADD EQUIPMENT SCHEDULE 
Avai labl e Plant to "be Used 
Miscellaneous Equipment 



No. 



Type 



Capacity 



Manufacturer 



Age & Condition i Location. 



Add additional sheets if required. 
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SUPPLEMENT TO BID FORM 
( Cons trucTiorTCon tract } 

If a bid or modification to a bid based on unit prices is submitted 
and provides for a lump sura adjustment to the total estimated cost s the 
application of the .lump sum adjustment to each unit price, including lump 
sum units, in the bid schedule must be stated or, if it is not stated, 
the bidder agrees that the lump sum adjustment shall be applied on a 
prorata basis to every unit price in the bid schedule* 

In case of error in the extension of prices g the unit price will 
govern „ 

The bidder warrants that he has available or under his control plant 
of the character and in the amount required to complete the proposed work 
within the specified time. 

It is hereby warranted that in the event award is made to the bidder, 
there will be furnished under this contract , or used in the performance of 
the work covered by this contract , only such unmanufactured articles, mate- 
rials, and supplies as have been mined or produced in the United States an< 
only such manufactured articles, materials, and supplies as hav<- been manu- 
factured in the United States substantially all from articles^ materials, 
or supplies mined, produced or manufactured, as the case may be, in the 
United States, except as noted below or otherwise indicated in this bid or 
authorized in the invitation* 

Mistakes in Bids. - The bidder hereby waives that portion of any 
aIlegeTlnitake~^r~*mTstakes in his bid as submitted which falls within the 
following amounts: 



> 500 



If bid is $250,000 or less — 5% of the bid; 

If bid is more than $250,000 and less than $500,000 - 
plus 4% of the bid over $250,000; 

If bid is $500^000 or more, and less than $1,000,000 - 522,500 
plus 3% of the bid over $500,000; 

If bid is $1,000,000 or more - $37,500 plus 2% of the bid over 
$1,000,000, 

In cases where the allegation of mistake exceeds the above waived 
amounts and the request for correction is allowed, such amount will be ex- 
cluded from the contract price; however, the amount waived as provided 
herein will not be deducted for the purpose of evaluating bids to determine 
the low bidder. 



SUPPLEMENT TO BID FORM 
(Construction Contract) 

above waiver does not apply to any clerical mistake which 
s ohvious'or apparent on the face of the hid including but not limited 
to (1) a mistake in the extension of a unit price or prices; (2) a 
mistake in totaling the sums of various hid items; (3) obviously mis- 
placed decimal point or (k) failure to insert the unit price where 
amount intended can he determined from face of hid. 

This clause is not applicable to allegations of mistakes 
which, if allowed; would result in a reduction in the bid price. 






ie foxxoviog 



tion ie required ana sbo - 
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raid be submitted with your bid 1: 



PARENT COMPANY AM) EMPLOYER IDENTIFICATION NUMBER 



r repres 
'by a parent company. F 
either owns or controls 



yj perce 

such ownership is not re 

or veto basic 

ered the paren 

dominant 

otherwise 



is not, owned or controlled 
is purpcie~T"parent~cbmpany is defined as one which 
activities and basic business policies of the bidder. 
the parent company must own at least a majority (more 
ing rights in that" company. To control another company 
quired; if another company is able to formulate,, determine 
y decisions of the bidder such other company is cons id* 
dder. This control may be exercised through the use of 

ins, contractual ars 



(b) If the 

siDsee below, the name and 



it company, insert xn 
the parent company. 



v * his 
Identifxcat 
v , the E . - I 



r- ,a lb i f* 



used on F 
his parent company 



dec 



Company's E* 1 
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ReV. 5/7/ 



CERTOTCAKOM OF BOBCOLLOSIOl (HOY. 1963) 

(a) By submission of this "bid* the bidder certifies in connection 

with this procurement that: 

(1) the price in this ©id has been iodepenclently arrived at 
without collusion with any other "bidder or with any 
cos&getitor; 

(2) unless otherwise repaired fey law, the price in this "bid 
has not "been knowingly disclosed and win not be knowingly 
disclosed prior to opening ^ directly or indirectly to any 
other "bidder or to any competitor; and 

(3) no attempt has been or will "be made to induce any other 
person or firm to submit or not to submit a "bid, 

(b) Hie person signing this bid certifies that he has fully informed 

himself regarding the accuracy of the statements contained in tails certi- 
fication • 

(c) A bid will not be considered for award where (a)(1), (a)(3), 
or (b) above has been deleted or modified. Where (a)(2) abo-ve has been 
deleted or modified^ the bid win not be considered for award unless 
the bidder furnishes with the bid a signed statement which sets forth 

in detail the circumstances of the disclosure and the head of the agency, 
or his designee, determines that the disclosure was not made with 
collusive intent. 
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COMPLIANCE REPORTS RE NON-DISCRIMINATION- CLAUSE 
(Applicable to all contracts over $10,000. ) 



The bidder represents that he ( ) has, ( ) has not, participated 
in a previous contract or subcontract subject to either the non- 
discrimination in employment clause herein or the clause originally- 
contained in Section 301 of Executive Order 10925, that he ( ) has, 
( ) has not, filed all required compliance reports; and that 
representations indicating submission of required compliance reports, 
signed by proposed subcontractors vill be obtained prior to subcon- 
tract awards. 



■5- 



Connecticut River Flood Control - Westfield - Local Flood Protection Project - ig 63 




1963 Reports 

"Connecticut River Flood Control - Westfield, Mass, Local Protection General Plan - Westfield & 
Little Rivers - June 1963 -US Army Corps of Engineers." 
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U. S. ARMY ENGINEER DIVISION, NEW ENGLAND 
CORPS OF ENGINEERS 



424 TRAPELO ROAD 
ADDRESS REPLY TO: ..... W ALTH A M 54. M A S S. 

DIVISION ENGINEER 



REFER TO FILE NO. 



WEDGB \. ' 2 Jul / 1963 



Hampden County Commissioners 
37 Elm Street 
Springfield, Massachusetts 



Gentlemen: 

, . This office is currently in the process of designing the VJestfield 
Local Protection Project, in the City of VJestfield, Massachusetts. The 
General Design Memorandum is scheduled for submission in September 1963. 

This project is located in the City of Westfield, Hampden County, 
Massachusetts. It is approximately 11 miles west of Springfield, Mas- 
sachusetts, li.3 miles east of Pittsfield, Massachusetts, and about 30 
miles north of Hartford, Connecticut. It extends along the south bank 
of the VJestfield River and along the north bank of the Little River 
■within the City. The project provides for the construction of earth 
dikes and floodwalls along the West field and Little Rivers, excavation 
of cutoff channels on both rivers, construction of a pumping station, 
and appurtenant works. 

Two new channels will be excavated, one cutting off the oxbow on 
the VJestfield River and the other straightening the Little River. The 
VJestfield River cutoff, 7000 feet long, will start approximately 3200 
feet downstream from the Elm Street Bridge. The Little River cutoff, 
lilOO feet long, will start approximately 1^000 feet downstream from the 
New York, New Haven and Hartford Railroad Bridge over the Little River 
and extend to its new confluence with the VJestfield River just down- 
stream from the Springfield Road (Route 20) Bridge. A new bridge will 
be required where Little River Road (Route 187) crosses the channel 
cutoff. The bottom widths of the cutoff channels will be 200 feet and 
70 feet for the VJestfield and Little Rivers, respectively. 

There will be about 31,700 feet of dike necessary for the pro- 
tection 5 17,500 feet will be along the right bank of the VJestfield 
River and its new channel. It will vary in elevation from lU7 to 
160 m.s.l.j lU, 200 feet along the left bank of the Little River and 
its new channel, and this will vary from elevation lltf.O to 167 m.s.l. 
Use will be made of the existing dikes around the City. The top width 
will be 10 feet with 1 vertical to 2.5 horizontal riverside slope and 
1 vertical to 2 horizontal landside slope. 



NEDGB •- 2 Jul y 1963 

Hampden County Commissioners 

There will be three (3) street gates required where the dike crosses 

existing ways: two will be required along the Little River dike, one at 

Route 20 & 202, and another at Little River Road. The third will be on 

Route 20, Springfield Road on the Westfield River. A railroad concrete 

stoplog structure will be provided where the New York, New Haven ^ and 

Hartford railway crosses the dike on the right bank of the Westfield 

River. A ^00-foot length of reinforced concrete wall at elevation 172.0 

m.s.l. and an average height of 25 feet will be required to complete 

the tie into an existing dam (Stevens Mill Dam) just! west of the Route 

20 & 202 bridge crossing of the Little River on the left bank a 

i 

Two ponding areas will be provided behind the Wpstfield River dike 
for the storage of water from interior runoff and seepage during design 
conditions for the project. The main ponding area will utilize the 
existing stream bed of the Westfield and Little Rivers from which the 
river flow has been diverted due to realignment of the river channels. 
A pumping station will be provided and will be located just upstream 
of the Route 20 bridge crossing of the Westfield River. Under design 
conditions, water will pond to elevation 120 m.s.l. in this area. 
Another storage area will be available between the existing dike up- 
stream of the New York, New Haven and Hartford railroad bridge crossing 
of the Westfield River and the new dike. Water will pond in this area 
to elevation 138.5 m.s.l. under design conditions. jThis area will be 
drained by gravity through a gated conduit. 

Three ponding areas are proposed for the Little River drainage 
area. The existing river channel just upstream of the New York, New 
Haven and Hartford railroad bridge crossing of the Little River will 
be used as a storage area. This area will be divided into two areas 
separated by a dike. One pond will store water to elevation 1U0.5 
and the other to elevation lU7»5 under design conditions. These 
areas will be drained by gravity through gated conduits. A second 
area mil be east of the New York, New Haven and Hartford railroad 
embankment adjacent to the toe of the proposed dikei Water will pond 
in this area to elevation 13U.5 feet m.s.l. under design conditions. 
A gated conduit will be provided to drain this area,; 



Your comments on the above proposal are requested, 
attached one print of the proposed plan. 

erely yours, 



There is 



Incl 
Print 





WM. LES] 

, Engineering Division 



GEORGE'H. MCDONNELL 
RHILIP W.SHERIDAN 
EDWARD J. BAYON 

TIGHE 
sBONB 



CIVIL.SANITARYAND ELECTRICAL ENGINEERING 
INVESTIGATIONS, REPORTS.PLANS AND SPECIFICATIONS 

SUPERVISION OF CONSTRUCTION AND OPERATION 



C ON SUIT IN G ENGINEERS 



BOWERS AND PEQUOT STREETS 

HOLYOKE, MASSACHUSETTS 

TEL.JEFFERSON 3-3991 

CD Westfield 
July 22, 1963. 



The Hon. the Board of County Commissioners 
37 Elm Street 
Springfield, Mass. 

Gentlemen: 

Refernnce is made to the communication from the U. S. Army Engineer 
Division, New England Corps of Engineers, dated 2 July 1963 and to the 
plan submitted with the letter showing proposed local flood protection 
for Westfield, Mass. 

The communication and the plan show the general method for providing 
improved flood protection for the City of Westfield from flood waters 
carried by the Westfield River and by Little River. A description of the 
flood protection work is contained in the communication. 

I have reviewed the communication and the plan and have made a very pre- 
liminary study of the -proposed flood protection work, together with the 
storage ponds for storing surface water within the protected area. The only 
conflict between the letter and the drawing is the reference to Route 20 and 
Route 202 bridge crossing, as well as street gate at Little River and its 
proposed dikes. The letter should have referred to Route 10 and 202, 
rather than Route 20 and 202. 

I am of the opinion that the work as proposed, does not come under the 
jurisdiction of the County, except perhaps for the storage ponds behind the 
dikes. However, in the past, I do not recall that the Corps of Engineers 
have filed plans for storage ponds in connection with dikes constructed for 
communities throughout the County. It might be well, however, to ask the 
Corps of Engineers to keep you informed of the progress of the- work and 
to file plans with you of the storage ponds, their related dikes and other 
facilities. 



mm 

&BOND CONSULTING ENGINEERS 



A suggested communication to the U.S. Army Engineer Division, New 
England Corps of Engineers, is enclosed. 

I am returning to you enclosed, the communication received by your 
Board and the copy of the plan of the proposed flood protection work. 



Very truly yours 




'i-, b?r?uiA\^ 



GHM/cmb V — "" G£eorge H. McDonnell 

enc. County Hydraulic Engineer 
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STANDARD FORM 20 7 |*tfi^£NCE- "' 

JANUARY !S<5t EDITfOW - - '"■"■* ■•'.'.'- 

GENERAL SERViCSFSi ADMINISTRATION ln_-„J_n M™ ^Tifdwr* in AT £ ^O Jin 

FeapRocftEG. t4to--R> ..«6.«i J Serial No. CIVENG~19~01o~o2-49 



INVITATION FOR B ( D S : ^t E ~-"" " 

(CONSTRUCTION CONTRACT)- ■-., _;, \..,-:"," 15 March_ 1962 . 

NAME AND LOCATION OF £8QjECT ■ , . \ QF.PARTMEST OR ASCNCY 

CONSTRUCTION OF L^LEvTLLE DAM AND ' ; • ' . , .. >■. : 

APPURTENANT STRUCTURES, MIDDLE BRANCH ; •■'■' Department p£ the Army ; . * ;1 ., 

WESTFIELD RIVP,, MASSACHUSETTS ..».., Corps of Engineers 

'U.S. Army Engineer-Division, ;New.Eng3&nd . '.; t-i--^ ..*'' 

: lf2*i- Trapelo Road .-.-■" 

Walthani 5k, Mass. ^ '_ _.!___ 

Sfaiiedfa^s tn" '"duplicate" ' ■ -"■ for the. work . de&ml^cd' herein will bfireoeivqd until 

2V66*p*m/; .B.S.T., 2.5 April 1962, ■'■ ■ ; : ' /V^^ ."■':■'".■*,/ 

at the 'acViresis of tbte 'Division Engineer, UVS < Army Engineer -.Division^ JJew .England, 
U2U,;rrapei ; a Road, Waltham '5k., '.Mass* ' : " "■:■•,,".:" .""".'-. '"'...''vr-^ 

anJ gt that time publicly' opened. .■ ".■':■".■ • "..".".." . ." , ^ 

Information regarUfrig bidding material, fcid- guarantee, -wl bonds . . '_'"' " .' 

" X * r "" Bids" "may r b~e~ iraaii'e'd ~ to f •" "^ie T .Divi6ipn ; Engineer, U.S. Army Engineer ' ;'; 

Division,' New England, ~h2k Trapelo -Rda"d> Waltham 54,:Mass..' 

2. In lieu of mailing, bids may.be ■■delivered in advance to ; The "> Bids; ;• • 
Receiving Desk, Building 109S at the above address. Just ..jpriot to the, bid : open- 
ing, bids may be delivered directly to the Contracting Off ice r in Bldg. 126 
(Theater).' ' *■■■ "■'-\^,:-.. '■- :-.-. \ ■..-. .'■ - \/-- : , ■ 

3' Bids will be opened at; '■' Bldgv 1S6" '(V neater )y ^;Trape^Hbad,; Waltham 
5^, >fess;. s ■-'- ■ .■:-.• ■■'/.■" 'V'^;"".-^' 

'^* : "*3iiis- shall be submitted on Standard Formal (Bid Form-Constructtoh ; ' 
Contract) and shall "be prepared in- accordance with Standard ..Form 22 (Instructions 
to Bidders). T&e Bidder who is awarded the: contract will-be required to execute 
the standard contract form for construction- contracts (Standard Form 23) a^aehed 
hereto With Standard Form 23A; General -provisions, and supplement .'thereto^ '' which 
set;fprth 'the/ contract clauses . , . ■ ■'•■'-, ''. " V."'' 

""'' 5- 'fiid'Bchd oh U;S. Standard Form No.,:-2& in. a : penai sum. of not ^ess than 
20$ of the bid price or in a penal sum of:43>000,QQ0, whichever is the'iesker' ' 
amount will be required with each bid if the bid price is in excess of $2,006. 
Failure; to submit Bid Bond with bidiwillV cause b^d . to be rejected. 
Rf^i^-?f l^ 1 * ' ^ b ^ work- consists of furnishing all plant, latsor, materials, and 
equipmeht"ah& performing -all work in strict accordance with the. specifications, 
drawings and schedules for the construction- of dam, diise, concrete structures, 
buildings, and utilities as follows: 

x - ■' Specif icatiohs : en^itl^ 

■'";-■•■=■. / APPURTEHANT- STRUCTURES,. MIDDLE "BRANCH, - 
. . WESTFIE3X £IVER, MASSACHUSETTS ; ;"'-• 
Drawings as listed in Paragraph SC~3 of the specifications. 
Schedules as set forth in the Bid Form 

BIDS MUST SET FORTH FULL, ACCURATE, AND COMPLETE INFORMATION AS REQUIRED BT 2HIS 
INVITATION FOR BIDS, INCLUDING ATTACHMENTS, THE PENALTY FOR MAKING FALSE 
STATEMENTS IN BIDS IS PRESCRIBED IN 18 U.S.C. 1001. , . 

VICB.) 
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READ THE FOLLOWING IN CONJUNCTION 
WITH INSTRUCTIONS TO BIDDERS 
(U. S. STANDARD FORM £2) 

SUPPLEMENT TO INVITATION FOR BIDS 
(Construction Contract) 

1. Each bidder shall furnish a list of the plant available to the . , ... 

bidder and proposed for .use on. the work. .. ■;..'_,."• ' ' l ■ - * ■-. 

2. Bidders are required to acknowledge receipt of all amendments to 
this invitation on the Bid Form (Standard Form 21) in the space provided, 
or by separate letter or telegram prior to, opening of bids. Failure to 
acknowledge all. .-amendments -may ■ cause. the- bid. to be considered not responsive 
to the invitation, which would require rejection of the bid. 

3. If the bidder, by checking the appropriate box provided therefor 
in this bid, has represented that he has employed .or retained a company or _ 
person ( other than a full-time bona fide employee working solely for the 
bidder .) to solicit or secure his. contract;,; he may be requested by the Con- 
tracting Officer to furnish a completed Standard Form, .119, "Contractor's- 
Statement of Contingent or Other Fees for Soliciting or Securing Contract". 
If the bidder has previously furnished a completed Standard Form 119 to the 
office issuing this Invitation for Bids, he may accompany his bid with a 
signed statement, (a) indicating when such completed form was previously, 
furnished, (b) identifying by number the. previous invitation for bids. or 
contract, if any, in connection with which such form was submitted,, and (c) 
representing that, the statements; in such previously furnished form are 
applicable to this bid. :..:■'' 

it. Modifications Prior to Date Set for Opening Bids . - The right is 
reserved, as the interest of the Government may require, to. revise or amend 
the specifications and/or drawings prior to the Sate set for opening bids. 
Such -revisions and amendments, if any, will be announced by an amendment or 
amendments to ths Invitation for Bids. Copies of such amendments as may be 
issued will be furnished to all prospective bidders. If the revisions and 
amendments are of a : nature whi<;h require material changes in quantities or 
prices bid or both> the date set for' opening bids, may be postponed by such 
number of days as in the opinion of the Division Engineer will enable bidders 
to revise, their bids. In such- cases, the amendment will include announcement 
ment of the new date for opening bids. 

5. The Government further reserves the right to make award on any or 
all schedules of any bid, unless the bidder qualifies such bid by specific 
limitation; also to make award to the bidder whose aggregate bid on any 
combination of bid schedules is low. 

6. Repeal of Federal Transportation Tax on Property. - Section k, Tax 
Rate Extension Act of 195^, (Act '30 June 195a,' Public Law 85-^75), in Part 
repealed the Federal' excise tax- on the transportation of property effective 
with respect to amounts paid for such transportation on and after August 195a 
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READ THE FOLLOWING IN CONJUNCTION 
WITH INSTRUCTIONS TO BIDDERS 
(U. S. STANDARD FORM 22) 

SUPPLEMENT TO INVITATION FOR BIDS 
(Construction Contract) 

Accordingly, any bid price (s) submitted hereunder which include 
freight charges should exclude any amount (s) for Federal excise tax on the 
transportation of property. 

Wherein these instructions conflict with Clause 35 "Federal, 
State and Local Taxes", of the Supplement to General Provisions (Construction 
Contracts) S.F. 32A, March 1952 Edition, these instructions will govern. 

7. Information Regarding Buy American Act . - Pursuant to the Buy 
American Act {kl U. S. Code 10 a-d) , it is generally required that only 
domestic construction materials will be used in the performance of the 
contract (See Clause entitled "Buy American Act" of General Provisions of 
Standard Contract Form 23). This requirement does not apply to construc- 
tion materials, or their components, included in the list set forth in 
paragraph 6-206 of the Armed Services Procurement Regulation or set forth 
below: 

Antimony, as metal or oxide 

Asbestos, amosite 

Bismuth 

Cadmium, ores and flue dust 

Chalk, English 

Chrome, ore or chromite 

Cobalt, in cathodes, rondelles or other primary forms 

Cork, wood or bark and waste 

Damar gum 

Graphite, natural, crystalline, crucible grade 

Jute and jute burlaps 

Kaurigum 

Lac 

Logs, veneer, and lumber from Alaskan yellow cedar, angelique 

balsa, ekki, greenheart, lignum vitae, mahogany, and teak 
Mjca 
Nickel, primary, in ingots, pigs, shot, cathodes, or similar 

forms; nickel oxide and nickel salts 
Rubber, crude and latex 
Shellac 
Tin, in bars, blocks, and pigs 

Additional exceptions are permitted if the Government determines 
as to particular construction materials that the requirement would be 
impracticable or would unreasonably increase the cost. Therefore, bids 
or proposals proposing the use of nondotnestic construction materials (other 
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READ THE FOLLOWING IK CONJUNCTION 
WITH INSTRUCTIONS TO BIDDERS 
(U. S. STANDARD FORM 22) 

SUPPLEMENT TO INVITATION FOR BIDS 
(Construction Contract) 

than those referred to above) may he eligible for avard if such nondomestic 
construction materials are specifically designated in the hid or proposal 
and if accompanied by data demonstrating that, as to each such designated 
nondomestic construction material, use of any corresponding domestic con- 
struction material would be impracticable or would unreasonably increase 
the cost . If the Government determines that an exception from the Buy 
American Act should be made, an exception for the particular construction 
materials designated will be noted in the contract and the findings which 
justified the exception may be inspected upon request. 

To show that the use of a particular domestic construction mate- 
rial would unreasonably increase the cost, accompanying data must show 
that the cost of any available acceptable domestic construction material, 
delivered at the construction site would exceed by more than six percent 
(6$) the cost of the designated nondomestic construction material delivered 
at the construction site (including any applicable duty.) The accompanying 
data shall reflect a thorough canvas of dealers and suppliers handling the 
construction materials involved. 

8. Affiliated Bidders . - a. Business concerns are affiliates of 
each other when either directly or indirectly (i) one concern controls 
or has the power to control the other, or (ii) a third party controls or 
lias the power to control both. 

b. Each bidders shall submit with his bid an affidavit con- 
taining information as follows: 

(i) whether the bidder has any affiliates; 

(ii) the names and addresses of all affiliates of the 
bidder; and. 

(iii) the names and addresses of all persons and concerns 
exercising control or ownership of the bidder and any or all of his 
affiliates, and whether as common officers, directors, stockholders 
holding controlling interest, or otherwise. 
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READ THE FOLLOWING IK CONJUNCTION 
WITH INSTRUCTIONS TO BIDDERS 
(U. S. STANDARD FORM 22) 

SUPPLEMENT TO INVITATION FOR BIDS 
(Construction Contract) 

9. Sets of drawings full size or reduced to half-size, and of speci- 
fications will be furnished upon receipt of payment of $10.00 per set. If 
individual plan sheets are requested, they will he furnished at the rate 

of $0.10 for half -size and $0.50 for full size for each sheet requested, but 
with a minimum charge of $1.00 except as provided for below. No refund of 
the payment for the drawings will be made and the drawings need not be 
returned to the Division Engineer. Additional copies of the specifications 
alone will be furnished an applicant at the rate of $1.00 per copy. Pay- 
ments will be made by cash, check, or money order and delivered to the 
Finance and Accounting Officer, Corps of Engineers, Department of the Army, 
k2k Trapelo Hoad, Waltham, Mass. Checks and money orders should be made 
payable to "Treasurer of the United States". If the project is cancelled 
or no award is made under the invitation, upon request, refund of the pay- 
ment for the plans and specifications will be made thereon upon return 
thereof to the issuing office, all charges prepaid . 

10. Technical inquiries regarding the plans and specifications during 
the bidding period shall be made to the following: 

Philip B. Thoresen, Waltham, Mass. TWinbrook 4-2U00, Ext. 263 

11. Reverse Signal Alarms . - See paragraph SC-30 of the Special 
Conditions, relative to requirements for providing self-propelled con- 
struction equipment with reverse signal alarms. 

12. Performance of Work by Contractor . - The contractor shall sub- 
mit with his bid a description of the work 'that he will perform with his 
own forces, the percentage of the total work this represents, and the 
estimated cost thereof. See Paragraph SC-33 of the Special Conditions. 
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STANDARD FORM 2 ! , KWtKWH* 

^engraIS^cSad./.n.stration BID FORM ! Serial No. CIVENG-19-Ol6-62-lf9 

fed. phoc. reg «t cFfi* ..16.401 (CONSTRUCTION CONTRACT) ; 

this form to be submitted in duplicate ; / .„A5-^?- h -.7?„-. 



NAME AND LOCATION OF PROJECT 

CONSTRUCTION OF LITTLEVILLE DAM AND 

APPURTENANT STRUCTURES, MIDDLE . 
BRANCH, WESTFIELD, MASSACHUSETTS 



NAME OF BIDDtR (Tyfx! 01 prim) 



ffkUe} 



TO: 1 Division Engineer 

U..S. Army Engineer Division, New England - ,. - 

U2^ Trapelo Road . ■ '"' : '".-. . "'.'- 

Waltham 5*+, Mass, . "..;.-. ■ 

In compliance with the above-dated invitation for bids, thfc-iihde&gnW Here by F^Pf^to perfwaU work for 
Construction of Littleville Dam and Appurtenant. Structures, Middle Branch, 

Westfield, Massachusetts 



in strict accordance with the General Provisions (Standard Form 23-A), Labor Standards Provisions Applicable to 
Contracts in Excess of $2,000 (Standard Form 19-A), specifications, schedules, drawings, and conditions, for the. 
following amount(s) 

' : . See attached Unit Price Schedule 



Affidavit made by the bidder concerning Parent Company and Employer Identifies- 
tion Number, attached hereto, forms a part of this bid. 

Supplement 1 6 Bid Form, Sheets numbered! and 2, and ,Plant.andE<iuipment^ 
Schedule, attached hereto, form, a part of this bid as does attached Unit Price 
Schedule. .,, ... ; : ; . ■>"■■"- '-;;/;'; 



The undersigned agrees that-^pon written acceptance of tHis bid, majJM or 'otherwise furnished wiihm ; calen- 
dar days { 60 calendar '.feys. unless'* .different "pArKd he n^er.ted|»y the 1 bidder) after the date oi op6mngof 
bids, he will within 16 calendar days (unless a longer peno<i is allowed)' after receipt of the prescribed forms, 
execute Standard Form 23, Construction Contract: and give performance and payment bonds on Government 
standard forms wish good and sufficient surely. 

The undersigned agrees, if awarded the contract, to commence the work within 
30 calendar days after the date of receipt of notice to proceed, and to complete the work within 
■* calendar days after the date of receipt of notice to proceed. 

*For completion date or dates , seejara^ 

(Continue on other side) 



(>tiTim>iiK'»;»t> 



Receipt of Amendments: The undersigned acknowledges receipt of the following amendments oi the invitation for 
bids, drawings, and/ or specifications, etc. (Give number and date of each): 



The bidder represents (Check appropriate boxes): 

{!) Thut hoL.jis,! — lis nol. a small business concern. (For this purpose a small business enncern is a business concern, including its affiliates, 
which (a) is independently owned and operated, (b) is not domih^nt in its find of operation, and (c) had average annual receipts for the 
preceding three fiical years not exreedUg gS.VOO/XXi. Fur t^w<>n<tj' i.-jvim/ilion iee governing -■■egufations of the Small Easiness Admin- 
istration.} 

(2) (a) That heLJii.is,L.i!ias not, emp.'ovcd or mained anv .■o.rj^;- «r rn-r^s ofli.-i- than a fiiH-tiin.^ bos;.* fide employee working Rnlelv for 
.I. !• !J . .- -. ... . .- , <"". \ "1. . . 



than a 



. th* bidder) to solicit or secure this contract., arid (U) that hei - Jfjai ,!.. Jhns m-t. ]iai;t ut agreed to psu anv company or purfcm (other < 
" full-time bona fide employee, working solely for t!::- bidd«r) astv iw. <:< ! i!iflii^;on t pom^magc or femk^rajK- let-, conlingfti! upon or resulting 
from the award of this contract; and agrees to furnish information, rehtiiii,* to fa) and (h) above at. r«;u< •>;{« J j.-y th« Contracting Officer. 

(For interpretation of the repre.ieniotion, including the term "bona fide emphyen." tee &}tU of ' Fedaaf Regulations.- Title 41, Subpart i- 1.5.} 
(3) That be operates as an LJindividaftl.Upartnership.LJ joint iMtim-,L_j corporation. ir.tvjrporat.ed in Statt* of 



Enclosed is bid guarantee, consisting of 

in the amount of 

_ _ _ (with residental 

NAME OF aiOGEH (Type or print) J f;jLL NAME. OF- ALL PARTNERS (Type orpniuj a'ddreSS £ S")" 

i 
i 
r 

( 

_•_. -__ < 

8US1NES5 ADDRESS (Type or print) |" " ' 

■ t 

i 
i 

E¥ (Signature in ink. Type or print nentr. under signature, ■• ~~ ---- 

i 

i 

__ — _ _ — ... .. „ „ i 

TITLE (Type or print) ""'■ 






DIRECTIONS FOR SUBMITTING BiDS 
Envelopes containing bids, guarantee, etc., must be sealed, marked* and addressed as follows: 

Division Engineer 

U.S. Army Engineer Division, New England 

h2h Trapelo Hoad 

Waltham ^h, Mass. 
Bids may be delivered in advance to the Bids Receiving Desk in Bldg. 109S at 
above address, or delivered directly to the Contracting Officer in Building 126 
(Theater) just prior to the bid opening. 
CA UTION; Bids should not be qualified by exceptions to the bidding conditions. 



liiiiitrmuiiuii uutiii imuimit»tti;oiti!Hi)ifii»i»iitor! 
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PLANT AND EQUIPMENT SCHEDULE 
Available Plant to be Used 

Excavation Equipment 



No. 



No. 



Type . Capacity j" Manufacturer | Age & Condition j Location} 



Drilling Equipment 



j No. j Type " Capa cit y"!" ~ Manuf acturer J" Age & Condition 



Material Handling Equipment 




Location 



Concreting Equipment 
Type .' Capacity~'~~Manufacturer ' Age~& Condition j Location 



No. i Type j Capacity Manufacturer Age & Condition Location; 



Add additional. sheets if required. 



P&ES-l 



No. 



PLANT AMD EQUIPMENT SCHEDULE 
Available Plant to /be Used 

PumpiOg • Ettaiggent ! 



Type I " Capacity Manufacturer j Age & Condition 1 Location 



Earth Embankment - Boiled Fills 
Excavation and Transportation - Spreading and Rolling 



No. 



Type | ' Capacity [""Manufacturer : Age & Condition 1 ' Location" 



Add additional sheets if required. 
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PLANT ARD EQUIPMENT SCHEDULE 
Available Plant to be Used 

Miscellaneous Equipment 



No- ■■■ i Type 



Capacity j Manufacturer , Age & Condition 



Location : 



T 



Add additional sheets if required 
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Serial No. CIVEWG-19-016-62- 
UNIT PRICE SCHEDUIE 



Item 
No. 


Description 


Quantity 


Unit 


Unit Estimated 
Price Amount 


1 
2 


Preparation of Site 

Control and Diversion of 
Water 

Unclassified Excavation - 
General 

Unclassified Excavation- - 
Borrow Area "B" 

Unclassified Excavation - 
Borrow Areas X" and "E" 

Rock Excavation - General 

Rock Excavation - Tunnel 

Rock Excavation - Shaft 

Rock Excavation - Borrow 

Line Drilling 

Safety Mesh 

Rock Bolting 

Machine Cleaned Bedrock 
Surfaces 

Hand Cleaned Bedrock 
Surfaces 

Mortar for Foundation 
Preparation 

Compacted Impervious Fill 

Compacted Impervious v 
Backfill 

Compacted Random Fill * 
Dike 


1 
1 

330,000 

1,700,000 

260,000 

122,000 

1,700 

56O 

20,eoo 

1^,000 

6,000 

50 

32,000 

8,10c 

200 
1,375,000 

2,kOQ 

U0,000 
UPS-1 


Job 

Job 

C.Y. 

C.Y. 

C.Y. 
C.Y. 
C.Y. 
C.Y. 
C.Y. 
S.F. 
S.Y. 
Ea. 

S.Y. 

S.Y. 

C.F. 
C.Y. 

C.Y. 

C.Y. 


L.S. $ 
L.S. 


* 3 


$ 


# 1* 




* 5 




* 6 




7 




ft 




* 9 
♦10 






11 




12 
13 


$16. CO 


Ik 




15 




*i6 




17 




*18 









♦Estimated Quantities 



Item " Unit Estimated 

No. Description Quantity ^ n ^ Price Amount. 

*1$ Compacted Random Fill - * 

Dam and Miscellaneous l60,CCO C.Y. $ $ 



20 


Omitted 






*21 


Compacted Pervious Fill 


75,000 


ex. 


22 


Compacted Gravel 
Backfill 


2,500 


C.Y. 


23 


Omitted 






*Qh 


Compacted Gravel Fill 


19,000 


C.Y. 


25 


Omitted 






26 


Omitted 






27 


Omitted 






*28 


Compacted Sand Fill 


65,000 


C.Y. 


29 


Compacted Processed 
Sand Fill 


6,500 


C.Y, 


30 


Omitted 






*31 


Gravel Bedding 


65,000 


C.Y. 


32 


Road Gravel 


9,20a 


C.Y. 


33 


Additional Rolling 
of Fill 


1,000 


Hrs. 


3^ 


Omitted 






35 


Omitted 






*36 


Rock Slope Protection 


141,000 


C.Y. 


37 


Selected Riprap 


4,000 


C.Y. 


38 


Rock Blanket" 


1,600 


C.Y. 



UPS-2 
*Estimated Quantities y y 



Item Unit Estimated 

No. Description . Quantity . Unit Price Amount 

39 Tunnel Drilling and 
Grouting 

a. Mobilization and 
"" Demobilization for 

feinel Drilling and 

Grouting 1 Job $ jfc 



1 


Job 


460 


L.F. 


100 


L.F. 



b. Drilling Grout Holes 

c. Drilling Drain Holes 

d. Drilling Exploratory 

Holes 100 L.F. 





Grout 


500 


C.F. 


f. 


Sand in Grout 


500 


C.F, 


£* 


Placing Grout, Con- 
tact Grouting 


7^0 


C.F. 


£• 


Placing Grout, Con- 
solidation Grouting 


260 


C.F. 


i. 


Connections to Grout 
Holes 


25 


Ea. 



£.' 


Drilling 1-l/a" (EX) 
Grout Holes 


13,000 


c_. 


Drilling 3" (NX) Drairj 
Holes 


3,000 


d. 


Drilling 3" (MX) 
Exploratory Holes 


200 


e. 


Portland Cement in 
Grout 


3/60© 
UPS-3 



L.F. 



L.F. 



C.F. 



$4.00 



$5-00 

40 Foundation Drilling and 

Grouting 

a. Mobilization and 
"" Demobilization for 

Foundation Drilling 

and Grouting 1 Job L.S. 



L.F, 



ri 



Item 

No. 




Description 


Quantity 


Unit 


Unit 
Price 


Estimated 
Amount 




f. 


Sand in Grout 


100 


C.F. 


$ 


$ 




fi- 
ll' 


Placing Grout 

Connection to Grout 
Holes 


3,700 
800 


C.F. 

Ea. 








$5.00 




4l 


Omitted 










42 


Anchor Bars, Ty$e A - 
10* Setting 

Omitted 


300 


Ea. 


$ 




43 




44 


Anchor Bars, Type B - 
10' Setting 


320 


Ea. 


$ 





45 Concrete - Gravity Walls., 
Spillway, and Flood Control 
Outlet Portal 3,900 C.Y. 



46 


Concrete-Lining Spillway 
and Flood Control Outlet 
Portal 

Concrete - Spillway Weir 

Concrete - Access Bridge 
Abutments 

Concrete - Walls, Weir and 
Trash Bars, Flood Control 
Intake Structure 

Concrete - Tunnel Lining 

Concrete - Tunnel 
Transitions 


1,170 
1,700 

590 

430 
4?0 

460 


C.Y. 


47 


C.Y. 


48 


C.Y. 


49 


C.Y. 


50 


C.Y. 


51 


C.Y. 



52 Concrete - Flood Control 
Gate Shaft Lining to 

Elev. 564.5 350 C.Y. 

53 Concrete - Flood Control 
Gate Shaft Lining from 

Elev. 564.5 to Elev. 579-0 90 C.Y. 

54 Concrete - Flood Control Gate 

Shaft Superstructure 230 C.Y. 

UPS-4 



ti 



Item 

No. 


Description Quantity 


Unit 


Unit 

Price 


Estimated 

Amount 


55 
56 


Concrete - Water Supply- 
Gravity Walls, Intake Channel 
and Outlet Portal 500 

Concrete - Water Supply 

Diversion Conduit 3,700 

Concrete - Water Supply 

Outlet Lining 40 

Concrete - Water Supply 

Intake Tower to Elev. 482 1,000 

Concrete - Water Supply Intake 

Tower from Elev. 482 to 

Elev. 581 1,0£© 

Concrete - Water Supply 

Intake Tower Superstructure 

above Elev. 581 250 

Concrete - Service Bridge 

Abutment and Piers 2,000 

Concrete - Bridge Super- 
structure 210 

Tunnel Rib Supports 63 

Cement 30,000 

Steel Reinforcement 8&f? r 000 

48- Inch Water Supply Pipe 1 

Rubber Waterstop - Type A 1,420 

Rubber Waterstop - Type B -50 

Flood Control Gate Shaft - 
Miscellaneous 1 

Water Supply Intake Tower - 
Miscellaneous 1 

Float Well and Accessories 1 

Air Vent and Accessories 1 


C.Y. 

ex. 
c.y. 

C.Y. 

C.Y. 

C.Y. 

C.Y. 

C.Y. 

Ea. 

Bbl. 

Lb. 

Job 

L.F. 

L.F. 

Job 

Job 
Job 
Job 


$ 


$ 


56A 






57 






58 






59 




■ 


60 






61 






62 






6s 






64 






65 


L.S. 




66 




67 






68 


L.S. 

L.S. 
L.S. 
L.S. 




69 




70 




71 





UPS-5 



¥\ 



Item 
No. 



Description 



Quantity Uait 



Unit 
Price 



Estimated 
Amount 



72 Tile Gages 

#73 Miscellaneous Metals 

#74 Structural Steel- 
Miscellaneous 

75 Structural Steel 
Service Bridge 

76 Structural Steel - 
Access Bridge 

77 Aluminum 

78 Heating and Ventilating 
Systems, Flood Control 
Operating Bouse 

79 Gates and Accessories - 
Flood Control Gate Shaft 

80 Traveling Crane - Flood 
Control Operating House 

81 Diesel-Electric 
Generator Set 

8a Electrical Work, Interior, 
Flood Control Gate Shaft 

83 Heating System, Water 
Supply Intake Tower 

8^ Gates and Accessories, 

Water Supply Intake Tower 

85 Traveling Crane - Water 
Supply Intake Tower 

Q6 Electrical Work, Interior, 
Water Supply Intake Tower 

87 Electrical Work, Exterior 

88 Cable Guard Rail 

89 Guard Posts 

♦Estimated Quantities 



1 
23,000 

13,100 

1 

1 

.9,200 



1 
1 

fc,970 

2k 

UPS-6 



Job 
Lb. 

Lb. 

Job 

Job 
Lb. 

Job 

Job 

Job 

Job 

Job 

Job 

Job 

Job 

Job 
Job 
L.F. 

Ea. 



L.S. 



L.S. 

L.S. 

$ 

L.S. 

L.S. 

L.S. 

L.S. 

L.S. 

L.S. 

L.S. 

L.S. 

L.S. 
L.S. 



V7 



Item 
No. 


Description 


Quantity 


Unit 


Unit 

Price 


Estimated 

Amount 


90 


Chain Link Fencing, 
k Feet High 

Precast Concrete Curb 

Flagpole 

Log Boom 

Bituminous Concrete 
Surfacing 

Bituminous Surface 
Treatment 

Utility Building 

Operators Quarters 

Garage 

Water Supply Wells 

a. Mobilization and 
Demobilization 
for Water Supply 
Well No. 1 


2,200 

370 
1 
1 

8,520 

12,250 
1 
1 
1 

1 


L.F. 
L.F. 
Job 
Job 

S.Y. 

s.y. 

Job 
Job 
Job 

Job 


$ 


$ 


91 




92 


L.S. 
L.S. 




93 




r $k 




95 




96 


L.S. 
L.S. 
L.S, 

L.S. 




97 




98 




99 





b. Mobilization and 

~ Demobilization 
for Water Supply 
Well No. 2 1 Job L.S. 



c. 


Driving 8" Outer 
Casing 

Drilling 8" Hole 
Below 8" Casing 

Setting 6" Inner 

Casing 

Drilling 6" 
Hole, Uncased 

Drilling 6" Hole, 
Uncased, below 
depth of 250 feet 

Test Pumping Well 


110 

20 

120 

370 

100 


L.F. $ 


d. 


L.F. 


e. 


L.F. 


f. 


L.F. 


£* 


L.F. 


h. 


Hrs. 



UPS-7 



Item 
Ho. 


Description 


Quantity 


Unit 


100 


Water Distribution System 
Utility Building Area 


1 


Job 


10X 


Water Distribution System 
Operators Quarters Area 


1 


Job 


102 


Sewage Disposal System - 
Utility Building Area 


1 


Job 


103 


Sewage Disposal System - 
Operators Quarters Area 


1 


Job 


104 


15-Inch Culvert 


60 


L.F. 


105 


Class A Seedbed, 
Class A Seed 


4,000 


S.Y. 


106 


Class B Seedbed, 
Class B Seed 


19,000 


S.Y. 


107 


Class D Seedbed, 
Class B Seed 


58,000 


S.Y. 



Unit Estimated 

Price Amount 



L.S. $ 



L.S. 



L.S. 



L.S. 



*_ 



$. 



UPS-8 



ri 



NOSE 1: The work will be awarded as a who^e to one bidder. 

NOTE 2- Only quantities for items with an asterisk adjacent to Item No . 
NOTE 2. ^fiated quantities. (See Par. SC-7 of the SPECIAL CONDITIONS) 

NOTE 3: Funds for construction of the Operator's Quarters are limited due 
to Congressional limitations. In the event the combined price bid 
by the lowest responsible bidder for Items 97 and 98 exceed the 
limitations, the Government reserves the right to eliminate Items 
97, 98 and 101 from the work to be awarded. Award will then be 
made on the basis of evaluation of all bidders with the above Items 
97, 98, and 101 eliminated. 

NOTE ki The bidder shall indicate below the type of cement or combination 

of cements he proposes to furnish (see Paragraph 14-02). One option 

only will be elected. 

Portland cement / 7 

Blend of natural cement and 

Portland cement / / 

Portland blast furnace slag 

cement / _ / 
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AFFIDAVIT 
PARENT COMPANY AND EMPLOYER IDENTIFICATION NUMBER. 



(a) Bidder represents that he / "/Is, £_/is not, owned or controlled 
by a parent company. For this purpose a parent company is defined as one 
which either owns or controls the activities and "basic business policies 

of the bidder. To own another company means the parent company must own 
at least a majority (more than 50 percent) of the voting rlghts^in that 
company. To control another company such ownership Is not required; if 
another company is able to formulate; determine or veto basic business 
policy decisions of the bidder such other company Is considered the parent 
of the bidder. This control may be exercised through the use of dominant 
minority voting rights, use of proxy voting, contractual arrangements, or 
otherwise. 

(b) If bidder is owned or controlled by a parent company, Insert in 
the space below the name and main office address of the parent company. 



— — — HaST - ——— Address 

(c) Bidder will provide in the applicable space below, If he has no 
parent company, his own Employer* s Identification Number (E. I. No.) 
(Federal Social Security Identification Number used on Federal Tax Returns), 
or, If he has a parent company, the E. I. No. of his parent company. 

Bidder's E. I. No. ______ 



Parent Company's E* I 



SUPPLEMENT TO BID FOm 
(Construction Contract) 

If p Md o^ modification to a bid based on unit prices is submitted 
and provides for a lump sum adjustment to the total estimated cost, the 
application of the lump sum adjustment to each unit price, including lump 
sum units, in the bid schedule must be stated or, if it is not stated, 
the bidder agrees that the lump sum adjustment shall be applied on a 
prorata basis to every unit price in the bid schedule. 

In case of error in the extension of prices, the unit price will 
govern « 

The r-idaer warrants that he has available or under his control plant 
of the character and in the amount required to complete the proposed work 
vJthin the specified time. 

It Is hereby warranted that in the event award is made to the bidder, 
there will be furnished under this contract, or used in the performance of 
the v--v ■— rred by this contract; only such unmanufactured articles, mate- 
ria- *^c supplies as have been mined or produced in the United States and 
oi^7"«uch manufactured articles, materials, and supplies as have been manu- 
fa ;:i_ pa , n the United States substantially all from articles, materials, 
or supplies mined, produced or manufactured, as the case may be, in the 
United States, except as noted below or otherwise indicated in this bid or 
authorized in the invitation. 

Mistakes in Bids. - The bidder hereby waives that portion of any 
allegeT"mistake or mistakes in his bid which falls within the following 
amount s : 

If bid is $250,000 or less -- 5f of the bid; 

If bid is more than $250,000 and less than $500,000 — $12,500 
plus h<$> of the bid over $250,000; 

If bid is $500,000 or more, and less than $1,000,000 — $22,500 
plus 3$ of the bid over $500,000; 

If bid is $1,000,000 or more - $37,500 plus 2# of the bid over 
$1,000,000. 

In cases where the allegation of mistake exceeds the above 
waived amounts and the request for correction is allowed, such amount 
will be excluded from the contract price; however, the amount waived as 
provided herein will not be deducted for the purpose of evaluating bids 
to determine the low bidder. 

-1- 3/23/60 



SUPPLEMENT TO BID FORM 
"(Construction Contract) 



above waiver does not apply to any clerical mistake which 
is obvious or apparent on the face of the bid including but not limited 
to (l) a mistake in the extension of a unit price or prices; (2) a 
mistake in totaling the sums of various bid items; (3) obviously mis- 
placed decimal point or (h) failure to insert the unit price where 
amount intended can be determined from face of bid. 

This clause is not applicable to allegations of mistakes 
which , if allowed^ would result in a reduction in the bid price. 
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Paragraph Ho . 
GG-1 
GC-2 
GC-3 
GC-4 
GC-5 

GC-6 
GC-7 

GC-8 
GC-9 

GC-10 
QG-11 

GC-X2 

GC-X3 

OC-15 
OC-16 

OC-17 
GC-18 



GMKHAi cororrxois 

(index) 

Fgxagr&]3J& Titlg 

Scope of Work 

Character of Work and Mechanics 

Site Investigation 

Operations and Storage Areas 

Progress Charts, and Requirements for 
Overtime Work 

Subcontractors 

Quality of Articles, Materials and 
Equipment 

Protection of Material and Work 

Protection of Existing Structures, 
Utilities, Work and Vegetation 

Possession Prior to Completion 

mmtrm 

Labor Reports 

Gleaning Up 

DefiBitions 

Bands 

Accident pretention 

Inspection 
Items of Work 



ac-i 
ac-i 
ac-i 

GC-l 

GC-2 
GC-3 

GC-3 
GC-** 

GC»5 

ac»5 
gc-6 

GC-6 
GC-7 
GC-7 



9/29/60 



FART I 

GENERAL CONDITIONS 

GC-1. SCOPE OF WORK- - The work to be performed under this contract 
consists of furnishing all plant, materials, equipment, supplies, labor 
and transportation, including fuel, power, water (except any materials, 
equipment, utility or service, if any, specified herein to be furnished 
by the Government), and performing all work as required in the statement 
of work in the contract, in strict accordance with the specifications, 
schedules, and drawings, all of which are made a part hereof, and includ- 
ing such decail drawings as may be furnished by the Contracting Officer 
from time to time during the prosecution of the work in explanation of 
said drawings. 

GC-2. CHARACTER OF WORK AND MECHANICS. - The work shall be executed 
in the best and most workmanlike manner by qualified, careful and effi- 
cient mechanics in strict accordance with the drawings and specifications. 

GC-3. SITE INVESTIGATION. - The contractor acknowledges that he has 
satisfied himself as to the nature and location of the work, the general 
and local conditions, including but not restricted to those bearing upon 
transportation, disposal, handling and storage of materials, availability 
of labor, water, electric power, roads and uncertainties of weather, 
river stages, tides or similar physical conditions at the site, the con- 
formation and conditions of the ground, the character of equipment and 
facilities needed preliminary to and during prosecution of the work. The 
contractor further acknowledges that he has satisfied himself as to the 
character, quality, and quantity of surface and subsurface materials or 
obstacles to be encountered insofar as this information is reasonably 
ascertainable from an inspection of the site, including all exploratory 
work done by the Government as well as from information presented by the 
drawings and specifications made a part of this contract. Any failure by 
the contractor to acquaint himself with the available information will 
not relieve him from responsibility for estimating properly the diffi- 
culty or cost of successfully performing the work. The Government 
assumes no responsibility for any conclusions or interpretations made by 
the contractor on the basis of the information made available by the 
Government. The Government also assumes no responsibility for any under- 
standing or representations made by its officer? or agents during or 
prior to the execution of this contract, unless (i) such understanding or 
representations are expressly stated in the contract and (ii) the con- 
tract expressly provides that the responsibility therefor is assumed by 
the Government. Representations which are not expressly stated in the 
contract and for which liability is not expressly assumed by the Govern- 
ment in the contract shall be deemed only for the information of the con- 
tractor. 

GC-k. OPERATIONS AND STORAGE AREAS. - a. All operations of the 
contractor (including storage of materials) upon Government premises 
shall be confined to areas authorized or approved by the Contracting 
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Officer. No unauthorized or unwarranted entry upon or passage through, 
or storage or disposal of materials shall be made upon Government 
premises. Government premises adjacent to the construction will be made 
available for use by the contractor without cost whenever such use will 
not interfere with other Government uses or purposes. The contractor 
shall be liable for any and all damage caused by him to such Government 
premises. The contractor shall hold and save the Government, its 
officers and agents, free and harmless from liability J of any nature or 
kind arising from any use, trespass or damage occasioned by his opera- 
tions on premises of third persons. 

b. Temporary buildings (storage sheds, shops, offices , etc.), 
may be erected by the contractor only with the approval of the Contract- 
ing Officer, and shall be built with labor and materials furnished by 
contractor without expense to the Government. Such temporary buildings 
and/or utilities shall remain the property of the contractor and will be 
removed by him at his expense upon the completion of the work. With the 
written consent of the Contracting Officer, such buildings and/or 
utilities may be abandoned and need not be removed. 

£ a The contractor shall, under regulations prescribed by the 
Contracting Officer, use only established roadways or construct and use 
such temporary roadways as may be authorized by the Contracting Officer- 
Where materials are transported in the prosecution of the work, vehicles 
shall not be loaded beyond the loading capacity recommended by the manu- 
facturer of the vehicle or prescribed by any Federal, state or local 
lav: or regulation. When it is necessary to cross curhings or sidewalks, 
protection against damage shall be provided by the contractor and any 
damaged roads, curhings, or sidewalks shall be repaired by, or at the 
expense of the contractor. 

GC-5- PROGRESS CHARTS^ AID REQUIREMENTS FOR OVERTIME WORK. - 

contractor shall within 5 days or within such time as determined 
Contracting Officer, after date of commencement of work, prepare 
and submit to the Contracting Officer for approval a practicable schedule 
showing the order in which the contractor proposes to carry on the work, 
.the date on which he will start the several salient features (including 
procurement of materials, plant and equipment) and the contemplated dates 
for completing the same. The schedule shall be in the form of a progress 
chart of suitable scale to indicate appropriately the percentage of work 
scheduled for completion at any time. The contractor shall enter on the 
chart the actual progress at the end of each week or at such intervals as 
directed by the Contracting Officer, and shall immediately deliver to the 
Contracting Officer three copies thereof. 

b* If, in the opinion of the Contracting Officer, the con- 
;he progress schedule", the contractor shall take 
necessary to improve his progress and the Contract- 
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overtime operations, days of work, and/or the amount of construction 
plant, and to submit for approval such supplementary schedule or 
schedules in chart form as may be deemed necessary to demonstrate the 
manner in which the agreed rate of progress will be regained, all with- 
out additional cost to the Government. 

c. Failure of the contractor to comply with the requirements 
of the Contracting Officer under this provision shall be grounds for 
determination by the Contracting Officer that the contractor is not 
prosecuting the work with such diligence as will insure completion 
within the time specified. Upon such determination, the Contracting 
Officer may terminate the contractor's right to proceed with the work, 
or any separable part thereof, in accordance wi'oh the delays-damages 
article of the contract. 

GC-6. SUBCONTRACTORS. - Within 7 days after the award of any sub- 
contract either by himself pr a subcontractor, the contractor shall 
deliver to the Contracting Officer a statement setting forth the name 
and address of the subcontractor and a summary description of the work 
subcontracted. The contractor shall, at the same time, furnish a 
statement signed by the subcontractor acknowledging the inclusion in 
his subcontract of Clause 21 of Standard Form 23A and all clauses set 
forth in Standard Form 19A. If, for sufficient reason, at any time 
during the progress of the work, the Contracting Officer determines 
that any subcontractor is incompetent or undesirable, he will notify 
the contractor accordingly and steps will be taken immediately for 
cancellation of such subcontract. Subletting by subcontractors shall 
be subject to the same regulations. Nothing contained in this contract 
shall create any contractual relation between the subcontractor and the 
Government . 

GC-7. QUALITY OF ARTICLES, MATERIALS AND EQUIPMENT. - a. Where 
articles, materials and equipment are required to conform to standard 
specifications or tests of the Government or other authorities incor- 
porated "by reference, they will conform to the respective editions, 

including amendments, specified. 

b. Any samples and descriptive data required shall - 

(1) Be submitted within the time specified in these 
specifications or, if not specified, within a reasonable time before 
use to permit inspection and testing. 

(2) Be shipped prepaid and delivered as specified in 
these specifications, or as directed by the Contracting Officer. 
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3) Be marked to show the name of the material, trade 
of origin? name and loc 
anted by the sample Is to 
name of the contractor submitiing the 



o. Samples not subjected to destructive tests may be retained 
until completion of the work but thereafter will he returned to the con- 
tractor, if he so requests in writing., at Ms own expense. Failure of 
any sample to pass the specified requirements will be sufficient cause 
for refusal to consider further any samples from the same manufacturer 
whose materials failed to pass the tests. 

GC-8. PROTECTION OF MATERIAL AND WORK. - The contractor shall at 
all times protect and preserve all materials, supplies and equipment of 
every description (including property which may be Government -furnished 
or owned) and alJ work performed. All reasonable requests of the Con- 
tracting Officer to inclose or specially protect such property shall he 
complied with. If, as determined by the Contracting Officer, material, 
equipment, supplies and work performed are not adequately protected by 
the contractor such property may be protected by the Government and the 
cost thereof may be charged to the contractor or deducted from any pay- 
ments due to him, 

GC-9- PROTECTION OF EXISTING SERUCTUHES, UTILITIES, 



- a. Any damage to existing structures or work of any kind, 
or the interruption of a utility service resulting from failure to comply 
with the requirements of this contract shall be repaired or restored 
promptly by or at the expense of the contractor. 

b. The contractor will preserve and protect all existing 
vegetation such as trees, shrubs, and grass on or adjacent to the site 
which do not unreasonably interfere with the construction as may be 
determined ~by the Contracting Officer. The contractor will be respon- 
sible for all unauthorized cutting or damaging of trees and shrubs, 
including damage due to careless operation of equipment, stockpiling 
;erials or tracking of grass areas by 



c, Care will be taken by the contractor in felling trees 
authorized for removal to avoid any unnecessary damage to vegetation 
that is to remain in place. Any limbs or branches of trees broken during 
such operations, shall be trimmed with a clean cut and painted with an 
approved tree pruning compound if required by the Contracting Officer. 
The contractor will be liable for or may be required to replace or re- 
store at his own expense all vegetation not protected and preserved as 
required herein that may be destroyed or damaged. 

GC-10. POSSESSION PRIOR TO COMPLETION- - The Government shall have 
the right to take possession of or use any completed or partially com- 
pleted part of the work. Such possession or use shall not be deemed an 
acceptance of any work not completed in accordance with the contract. 
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If such prior possession or use by the Government delays the progress 
of the work or causes additional expenses to the contractor, an equitable 
adjustment in the contract price and/or the time. of completion will be 
made and the contract shall be modified in writing accordingly. 
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GC-12. LABOR REPORTS. - The contractor shall promptly furnish, 
and shall cause any subcontractors to furnish in like manner, within 
7 days after the regular payment date of each weekly payroll, to the 
Contracting Officer, a copy of such payroll together with a statement 
of compliance with respect to the wages paid each of its ^employees 
(which shall not be deemed to apply to persons in classmcations 
higher than laborers and mechanics and those who are the immediate 
supervisors of such employees) engaged on the work. If the contractor 
or any of his subcontractors fails to furnish copies of such payrolls, 
the Contracting Officer may disapprove all or part of any progress pay- 
ment estimate for the period covered by such payrolls until they are 
received by him. The contractor shall also prepare and furnish such 
labor reports as may be required by the Department of Labor. 

GC-13 CLEANING UP. - The contractor shall, at all times, keep 
the construction area, including storage areas used by him, free from 
accumulations of waste material or rubbish and prior to completion of 
the work remove any rubbish from the premises and all tools, scaiiold- 
ing, equipment, and materials not the property of the Government. Upon 
completion of the construction, the contractor shall leave the work and 
premises in a clean, neat and workmanlike condition satisfactory to the 
Contracting Officer. 

GC-1^. DEFINITIONS. - a. Wherever in the specifications or upon 
the drawings the words directed, required, ordered, designated, pre- 
scribed, or words of like import are used, it shall be understood that 
the direction, requirement, permission, order, designation or prescrip- 
tion of the Contracting Officer is intended and similarly the words 
approved, acceptable, satisfactory or words of like import shall mean 
approved by, or acceptable to, or satisfactory to the Contracting 
Officer, unless otherwise expressly stated. 

b Basic rate as used in Clause 2, "Eight-Hour Laws - Overtime 
Compensation", of Standard Form 19A means the basic hourly straight time 
wage rate actually paid laborers and mechanics and is not necessarily 
Sf same as the minimum hourly rate referred to in Clause 1, "Davis-Bacon 
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Act" of Standard Form 19A and in the paragraph of the specifications 
entitled "Rates of Wages". 

GC-15. BONDS. - a. Payment Bond, _ if the contract exceeds $2,000, 
the contractor agrees to furnish a payment "bond with good and sufficient 
surety or sureties acceptable to the Government for the protection of 
persons furnishing material or labor in connection with the performance 
of the work under this agreement on U. S. Standard Form No. 25-A or 
U. S. Standard Form No. 27-A- The penal sum of such payment bond will 
be as follows: (l) When the contract price is $1,000,000 or less, 50 
percent of the contract price; (2) When the contract price is in ex- 
cess of $1,000,000, but no more than $5,000,000, ^0 percent of the con- 
tract price; (-3) When the contract price is more than $5,000,000, 
$2,500,000. 

b. Performance Bond , - If the contract price exceeds $2,000,' 
the contractor further agrees to furnish a performance bond with good 
and sufficient surety or sureties acceptable to the Government in con- 
nection with the performance of the work under this agreement on U. S. 
Standard Form No. 25 or U. S. Standard Form No. 27. The penal sum of 
such performance bond will be 100 percent of the contract price. 

c. Any bonds required hereunder will be dated as of the same 
date as the contract and will be furnished by the contractor to the 
Government at the time the contract is executed. 

GC-16. ACCIDENT PREVENTION. - a. In order to provide safety con- 
trols for protection to the life and health of employees and other per- 
sons; for prevention of damage to property, materials, supplies, and 
equipment; and for avoidance of work interruptions in the performance 
of this contract; the contractor will comply with all pertinent provi- 
sions of Corps of Engineers Manual, EM 385-I-I, dated 13 March 19 58, 
entitled "General Safety Requirements," as amended, and will also take 
or cause to be taken such additional measures as the Contracting Officer 
may determine to be reasonably necessary for the purpose. 

b. Prior to commencement of work, the contractor will - 

(1) Submit in writing his proposals for effectuating 
this provision for Accident Prevention. 

(2) Meet in conference with representative of the Con- 
tracting Officer to discuss and develop mutual understandings relative 
to administration of the over-all safety program. 

c. During the performance of work under the contract, the con- 
tractor shall comply with all procedures prescribed by the Contracting 
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Officer for the control and safety of persons visiting the job site and 
will comply with such requirements to prevent accidents as may be 
specified under the SPECIAL CONDITIONS of these specifications or issued 
by the Contracting Officer. 

d. The contractor will maintain an accurate record of, and 
will report* to'the Contracting Officer in the manner and on the forms 
prescribed by the Contracting Officer, exposure data and all accidents 
resulting in death, traumatic injury, occupational disease, and/or damage 
to property, materials, supplies and equipment incident to work performed 
under this contract. 

e. The Contracting Officer will notify the contractor of any 
non-compliance with tltt foregoing provisions and the action to be taken. 
The contractor shall, after receipt of such notice, immediately take 
corrective action. Such notice, when delivered to the contractor or his 
representative at the site of the work, shall be deemed sufficient for 
the purpose. If the contractor fails or refuses to comply promptly, the 
Contracting Officer may issue an order stopping all or part of the work 
until satisfactory corrective action has been taken. No part of the time 
lost due to any such stop order shall be made the subject of claim for 
extension of time or for excess costs or damages by the contractor. 

f. Compliance with the provisions of this article by subcon- 
tractors will be the responsibility of the contractor. 

G n -17. INSPECTION. - The work will be conducted under the general 
direction of the Contracting Officer and is subject to inspection by his 
appointed inspectors to insure strict compliance with the terms of the 
contract, No inspector is authorized to change any provision of the 
specifications without written authorization of the Contracting Officer, 
nor shall the presence or absence of an inspector relieve the contractor 
from any requirements of the contract. As soon as practicable after the 
completion of the entire work, or any divisible part thereof as may be 
designated in these specifications, a thorough examination thereof will 
be made by the Contracting Officer at the site of the work. If such work 
is found to comply fully with the requirements of the contract, it will 
be accepted; and final payment therefor will be made in accordance with 
the article of the contract entitled "Payments to Contractors. 

C-C-18. ITEMS OF WORK. - A brief description of each item and the 
estimated quantity thereof are shown in the schedule attached to the Bid 
Form and listed in the Statement of Work in the contract. Unless other- 
wise provided in the SPECIAL CONDITIONS, within the limit of available 
funds, the contractor will be required to complete the work specified 
herein in accordance with the contract and at the contract price or 
prices. 
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PART II 

SPECIAL CONDITIONS 

SC-1. COMMENCEMENT, PROSECUTION AND COMPLETION OF WORK. - a. The 
contractor will be required to commence work under this contract within 
30 calendar days after the date of receipt by him of notice to proceed, 
to prosecute said work with faithfulness and energy, and to complete the 
entire work ready for use not later than 900 calendar days after date ■■-; 
of receipt, by.him of notice ..to. proceed. The time stated for completion 
shall include final clean-up of the premises. * 

—' ^* me Bxtefls* ** fop Topsoiling and Seeding . - In the'cfevent ' 
the contract comple t ion date , ■ as ■ established, in " Subparagraph "a"-al3oye ? is 
thirty (30) days or more after the limiting' date established for seeding': 
in the Technical Provisions herein, the c-ontract completion date for . , 
topsoiling and seeding will be the last d&te of the next succeeding. , 
period specified as acceptable for seeding'. .'- ; - /: 

SC-2. OMMED. - :? '' - :,-;..;•;:. :i 



SC-3. : CONTRACT DRAWINGS AND SPECIFICATIONS. - prenty sets o"£- :.-:.:■' - 
contract drawings and specifications 'will be furnished the contractor 
without "charge . Additional sets will be furnished on request at the -cost 
of reproduction. The work sball : coriform to the following contract drawings 
and maps, all of which form a part of these- specifications and are available 
in the off ice '-'tit the U. S. Army' Engineer Division, New England Division, ' 
k2k Trapelo Road, Waltham, Massachusetts. 
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SC-4. SHOP DRAWINGS. - 'The contractor shall submit to the Contracting 
Officer for approval six (6) cqpies of all shop drawings as called for. 

under the' various 'headings ""of these "spec if icatidhs^ "These' drawings" shall 

be complete, shall be checked by .the contractor .-prior to submission,- and shall 
contain all required detailed information. If approved by the Contracting 
Officer j each ; cppy of the, drawings: will be identified as having received such 
approval by being so stamped and dated- /The contractor shall make any cor- 
rection^ required by the. Contracting Officer. -Four (4) sets of all shop, 
drawings will be retained by the Contracting. Officer and two sets will be 
returned to .the ..contractor.. . The approval, of. -the., drawings by the Contracting 
Officer- shall. not be construed as jb. complete chec£ but will indicate -only .. 
that the general method of construction and detailing is satisfactory.. - . ■ 
Approval of such drawings. : will not. -relieve the -contractor of the responsi- 
bility for any error which may : exist,, as . the contractor shall be responsible 
for the dimensions and design of adequate connections, details and \ 
satisfactory construction of all work. Ihe submission by the contractor 
will be accompanied' by ENG : Form" 4.025, ia. sextuplicate. In addition,, an . 
information copy of this form, without inclosyres, will be forwarded by 
the contractor; to- : the Hes.ident-.Ii3ngine.er>,- Area-Engineer, .and Design .Branchy ■ 
Engineering Division, NED. ENG Form 4025 will be furnished to the contractor 
by the Government'. ..■■;,■.'...■■■, 

. Sp-5-- PHYSICAL DATA..- Information and data furnished or referred to 
below are furnished for information only and it is expressly understood that 
the Government will not be responsible for any- interpretation or conclusion 
drawn therefrom by the contractor. 

a. The physical conditions indicated on the drawings and in 
the specifications ,are the result of .site ..investigations by surveys and 
borings, test pits and foundation probes.. Soil samples and rock cores 
obtained from the subsurface-explorations made. by the Government, field 
reports of explorations, records of water levels in observation wells, and 
results and data of all tests made by the: Government on soil samples are 
available for examination .and review .at the Corps of Engineers Soils, Founda- 
tions and Frost Effects ^laboratory, New England Division/Headquarters, 424 ' 
Trapelo Road, Walthara, l&ss., telephone HWinbrbok 4-2400, Ext. 387. The ■ 
results of laboratory tests, except those of permeability test, performed on 
soil samples obtained. -from- subsurface explorations in the foundation areas 

of the embankments and. structures- are .shown on.Plate Nos.'A-l through A-18A 
(19 sheets), inclusive, inserted at. the end of the SPECIAL CONDITIONS. ■ The 
classification of soil samples is in accordance with Drawing No. NEDGL-61-5C, 
"Unified Soil Classification", attached at the end of the SPECIAL CONDITIONS. 

b. . Weather-.-Conditlons . • - Weather conditions at- the site of the- 
work are approximately as indicated. below. Complete weather records 

and reports may be obtained from the U- S. Weather Bureau. . On the basis of 
records, the following weather information .is listed for the convenience of 
the contractor. 
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Monthly Temperatures 



Month 

January 
February 

March 

April 

May 

June 

July 

August , ; 

September 

October 

November 

December.. 

'Annual 



Month 



■ ■iiaiy,... ■; ■■ijy ^'i ' "i _ ^i mi- ".'J., ». '".— - 






(Degrees Fahrenheit) 






Knightville Cam, Mass. 






Elev. 630 ft'./mr.swl'Y 






Per iod£ o£. Record . -. 11 yre/. . . 




tfean Maximum 


Minimum- 


23.7 


60 


-2M 


26.2 


63 


-16' 


32.6 


69 


-ir ;r 


45-6 


84 


.10 ■■ 


55-3 


90 


23 - ! 


64.9 


99 


■-■■■32-"- 


70. 1 


99 


--40- 


67.2 ' ' 


100 


—"38^ 


59-0 


100 


■■■'24- " 


49.8 


88 


17 


3S.0 


81 


2 '- - 


27.7 


61 


-19 



■1*6.7. 



100 



-24: 



' Monthly ' Prec ipi tat ion 
(Depth in Inches) 



'" ;! Knl ghtvilie Dam ' 
';; :feliv ;-630'ft; m.s;l.;// '" 
Period of Re'dord -l^'yrs. 



C hester, Mass. 
6GQ'ft* : m;.svi. 
: Pericd of Record - '44 yrs 



Mean 



Max. 



Min- 



Mean 



Max. 



Min. 



January 


. ;3.15 


February. ; 


. _ ; 2-75 


March 


4.00 


April 


3.69 


fey 


3-99 


June '"' " '". 


- 3.21 


July ,.?; !'."." 


' 3',B0 


August 


\ '3,4a 


September ' 


' 3-57 


October" ". 


:: 3.65. 


November", " 


'■;4. 5 3 


December 


■ -3.80 



6.40 "■■' 


■/"0.75" ■' 


.'■.;.;■■:■: 3,53 ' 


'6.83 ■■■■ 


0^91 


4.67' "". 


-■■1.24" J, ' ; --' ; 


' ^ -' ' 3^16 • 


: : 5.-1B- 


1.69 


10.18 "■ 


-'■ ; 1.2$" :: '" 


^91 


■10.49 ■. 


■ 0:21 


5-73 ' 


■ ■■■<>. 82-" ; ' 


■ - -3.83- 


8.37 


0.75 


6-73 - 


.0-95 


3-93 


7-77 


1.15 


6.23' "f 


-■ b.57' : ' : • 


■ ' 4.11. ■ 


-9-15 


0.23 


7-33- 


1-12 : 


■■'-■■ : 3,99 ' 


-■ 8.49 ■ 


1.01 


15.27 ' 


c iVi5 .. ■ - 


■ ■ -3.99. ■ 


■ 18.44 


0.50 


'8.06 - ■ 


'1. '38 ■-'■■.-" 


1 ■ •■ ; 3.94 ■■ 


12.61 


0.4o 


l6'. ; 95 '-'"' 


' '1V19 ■■;■•" ( - 


■ 3-."'65' 


17.51 


0.00 


: 7 ! .18'-" ! 


- a.8i'"-" : 


' 4.-3T ' 


■■ 11.01 


1.00 


: 6:ai-' : 


■■'0'.65 -'-■'■ : -'- 


■■3.59" ■■ 


: ■9.I9-" 


0.76 



Annual 



43.92 



62.26 



32.15 



45.90 67.50 32.23 



'. A 
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Me&n' Monthly Snowfall 





(Average 


Depth 


in 


Inch 


es) 








Khightville Dam 








Chester, Mass. 


Month 


Period of Record 


- 12 yrs 




Period 


of 


Record - 20 yrs 


January- 


12.00 












13-34 


February 


12.55 












14.14 


March 


13.47 












10.16 


April 


4.63 












1.92 


May- 















■0 


June 


















July 


















August 


















September 


















October 


















November 


2.16 












4.15 


Dec ember 


6.75 












8-95 



Annual 51-56 52-66 

£.' Transportation Facilities . - (l) U. S. Route 20 and State 
Route 112 pass through the town of Huntington. (Huntington is approximately 
2-1/2 miles south of the project site). U. S. Route 20 connects with the 
Massachusetts Turnpike (Exit 6) approximately 10 miles south of Huntington. 
Local and town roads provide access to project site. 

(2) It will be the responsibility of the contractor to 
make his own investigation of transportation facilities including rail- 
roads and public "roads and private lands and make his own arrangement for 
their use. 

SC-6. RATES OF WAGES, -a. The minimum wages to be paid laborers 
and mechanics on this project, as determined by the Secretary of labor 
to be prevailing for the corresponding classes of laborers and mechanics 
employed on projects of a character similar to the contract work in the 
pertinent locality, are as set forth below. 

b. Any class of laborers and mechanics not listed below em- 
ployed on this contract shall be classified or reclassified conformably 
to the schedule set out below by mutual agreement between the contractor 
and. class of labor concerned, subject to the prior approval of the 
Contracting Officer. In the event the interested; parties, cannot agree on 
the proper classification or reclassification of a particular class of 
laborers and mechanics to be used, the question, accompanied by the 
recommendation of the Contracting Officer, shall be referred to the 
Secretary of Labor for final determination. 

MINIMUM RATES OF WAGES FOR THIS PROJECT AS DETERMINED BY 
THE SECRETARY OF LABOR WILL BE INCORPORATED INTO THE 
SPECIFICATIONS BY AB AMENDMENT TO BE ISSUED PRIOR TO 
OPENING OF BIDS. 
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decision are straight hourly wa^e'r^feV. . In ; some areas ■M^g^erit'afid' 10 --''^ 
labor organizations in the construction. ii^l^tr^ i; h^ve_cp.jLl^SL^yely n . v , : . 
hargaiilea^fo^'healt^^aaa-felfare^ f^ha^c'biiriB^.ioy .;v: j ;s ; ^-e^%it> : dtibns _ „ 
are-^not^inciuded-im"^ ';'" 

construction froJ4o'ts^ : '' ; "^'^ ^-^ H :; :,r " ■ J * !; '^ J ~ f, ' ; r -' ; ,,:: " t; '-'-' : "'. ^' ';■:'■"' ■■;/-' 




overruns: 

imitis.--.t)ap.i _ _ . . . ,..,.. 

Wher&uthe :actual?..qy^tity'";o£-^ is ! " iess';thaix^^^br^h% ^e.^^1^ 

q.uantity-:statfed^in5' this c^nt:c%ct *'' : 'the -jflifel^paytaBiit'- will* ';br computed; b^; '[. ;',?. 

applying the contract unit price to 87$ of the estimated ^uahtity sttowh 

in the contract and then deducting from the result an amount pbta.ined by 
applying to the number of^^Sts-.JoSiimderrun below the 87$ -efe-6ie- i estimated 
Quantity, a negotiated price per unit of such underrun. The unit price 
for -the ; deduct-ion:'shall : re^'re's"eht : -'tfee rea£onable" :f cost to the contractor 
of performing the units of work exclusive, of . tb.e mobilisation and other 
fixed costs relating thereto.- "■■-:•""-'■ .--•■."-'r?.:.:..,.^.;i;.-' 

b. In order to permit the contractor" to-"distribute his indirect 
costs properly to Items Kos. 39 > &0 an ^, 99 ? these items have been sub- 
divided into sub-items. All the^contrac^or'i indirect costs f6r each of 
these items will be included in the bid prices for the mobilization and, 
demobilization sub-items listed under the respective items^' "'Variation'" 
from the estimated quantity in the actual work performed un^er any. other 
sub -item ,;or ^elimination -Of a , il-w6r i & under" s*tch : '' : &-;sub;-it^^ ,.,.■ 

the basia\-for'.:an' i a£tjiiJstment^ : i^ e6ntra ; 6t-'u\a£^'' : pridei"" " '■>■•■' - i '-■■'- '";;" "'.',"" '.', 

■■-•■>-.■ c. Xf .any item : within ■iifoe^e'b^'o^ 
than 10$t.or less than-' :96^" of the es'tiMate'ct 'Quantity ■ : st4te^to_''tl^''co^act^ 
■as modified,: Or v if..^the"'4^ntity : or ( ' : a^ :i item :? Hste&''i^ £.•',",, ;■■ 

above exceeds K)5ffc'or -is^lssS"' th&ii '^S$- of- total? hf the' : 3Xib-i%em^^^der tMat "".. 
item and if such variation causes an increase or a decrease W the time" '"" 
required for performance of this contract the contract completion time .will 
be., adjusted as follows; •> ! s ' * '"..... 



(l) If the quantity variatidn is such that it will cause "an 
increase in the time necessary for completion, the Contracting Officer shall, 
upon receipt of a written request for an extension within 10 days from the 
beginning of such delay or within such further period of time which the 
Contracting Officer grants prior to the date of final settlement of the con- 
tract,, ascertain the facts and, make such adjustment for extending the com- 
pletion date as in his judgment the findings justify. 
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(2) If the quantity variation is such that it will cause a 
decrease in the time necessary for completion, the* Contracting Officer shall 
ascertain the facts and promptly notify the contractor in writing of his 
findings and the extent of the adjustment . , : 

d. If the parties fail to agree upon the adjustment to be made the 
dispute shall be determined as provided in Clause 6, "Disputes" of the 
General Provisions . 

SC-8. GOVEHMMEWT-FURNISHED PROPERTY. - The Government will furnish 
to the contractor the following property to be incorporated or installed 
in the work or used in its performance. Such property will be furnished 
f.o.b. railroad cars or f.o.b. truck at the project site and the. contractor 
win be required to accept delivery when made-, paying any demurrage incurred, 
and unloading and- transporting the property to the job site at his. own 
expense; All such property will be installed and/or incorporated into the 
work at the expense of the contractor, unless 'otherwise .indicated herein. 
Any property so furnished which is excess upon the completion of the work 
shall remain the property of the Government. The contractor shall verify 
the quantity and condition of such Government furnished* property when 
delivered to him, acknowledge receipt thereof in writing to the Contracting 
Officer, and in case of damage to or shortage of such property, he shall 
within 2k hours report in writing such damage and/or shortage to the 
Contracting Officer. 

Quantity Description . . •: 

2 Bronze plaques with expansion bolts and rosettes, 

1 Contaiminated clothes chute ■ 

1 Membrane door 

1 : Antiback-draft valve 

SC-9- OMITIED. ' 

SC-IQ. WATER. - The responsibility shall be upon the contractor 
■to provide and maintain at his own expense an adequate supply of water ■ 
for his use for construction and domestic consumption, and. to install -. 
and maintain. necessary supply connections and piping for same, but only 
at such locations and in such manner as may be approved by the Contracting 
Officer. Before final acceptance,- temporary connections and piping installed 
by the contractor shall be removed in a manner satisfactory to the Con- 
tracting Officer * 

SC-11. ELECTRICITY, -All electric current required by the contractor 
shall be furnished at his own expense. All temporary connections for 
electricity shall be subject to the approval of the Contracting Officer. 
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All tempdr^y' "lines will be furnished, installed,.l'c6nnected, and maintained 
by the Cdiiii^aC.tor .i^a. workmanlike manner satisfa^'to^^o/^.Cpntta^ting 
Officer and shall "be ^removed ..by the cphtractpr in , .li^e "manner .a$ Ma. \' , 
expense prior ip final acceptance of the'conetr^ipn^ 

SC-12." CKtTlED. ■-■-■■--■■■ " 1 ":'..ii-vi. 

SC-13- IAYPUT OF. WORK .AHD r SURV^S . - a. . Layout. -gf Work . - (l) Ihe 
Government; wili;"'^^>^s^ftil baseline-s/';bench'.i^^ ;,uv 

'controls at ; the site of the work. 

" : '/ .'.'' (2) P^Q.tatiie baseline's .,., henc£ 'marks, ani controls ■-. 

establish by 'the Government",/ 'the contractor: shall, complete the .layout;" , !; 

of "^fce'.vork and slm.il' be. 'responsible f of all .-meas^e^nts; t.Hat.'^y he,./ 
required : f or 'the execution ,pf 'the,-work to th^lpq^i^'. and ';£mit, marks ,. . 
prescribed in the" specif icatipns .or qh -the .contract drawings.,, -s.ubject. ,, ... . 
t'<? such;\mM'ifica^iops i"as the Contractiing !0f f iaer imy . require 'ipntee^., 
phahged conditions, or as., a result : of necessary modifications to the .; : 
contract; work.";,;, / ' " .;...,.,.. \._\ t . ,. ■ . ■■,.■-,.: -;-.- ;., ;■■: ■;- :■*■*.. - ■-■ ■.■:.■ 

, "! (3) ^e cohtra^W 

stakes^ templates/ platforms, equipment,,, upbls /and material, .arid, all. .labor 
as" "may bfe required 'in', laying out/any; part of the vork from the baselines ; 
., and bench, inarks^ established' by '"the Government. ; It shall be the .responsibility 
of /the contractor tp maintain and .preserve all-, stakes and other marks, ■ -. : . «, 
established by the Contracting Officer until authorized to remove , them, 
and if such marks are destroyed, by the contractor or through his negligence 
prior. to. their authorized removal. they tuay.be replaced by the Contracting 
Officer, /at his despretiion, and. the. expense of replacement will, be deducted 
from any amounts due pr to become, di^e the/contractor. Hie Contracting-,. ; 
Officer may 'require that. vork be suspendedi-ai.any time when location. and 
limit/mar^, established by the ccntracjtbr"! are, not reasonably, adequate to : 
permit" "checking of the work. . . . ".'//// " ,.', ... 

' : ' . b. ; Quantify' Surveys . -,(l) . ^'."contractor, shall furnish.alJL 
personnel,*~equipment and' tmterial' required/to. make all original and final 
surveys to determine the quantities forming the basis of final payments. 
Such surveys will be made under. the d5 ! rept„fupervision.of a government 
employee' who will 'also recprd the,.np^srahd./s\upervise the computations. .-..■, 
by contractor. personnel. . .Original "'.copies of . survey notes will become ; 
the property '.of "the 'Government- ... „ '•".. . 

'""' : (2) The contractor, shall make, such surveys and computations 
as are ' necessary to determine ; "the quantities of work performed- or placed . 
during each period fPr which a'progress "payment is to be made. All original 
field notes, computations, and other- records, taken. by the .contractor for 
the purpose of progress surveys shall Refurnished promptly to the repre- 
sentative of the Contracting Officer and shall be used to the extent nec- 
essary in determining the proper amount of progress payments due to the 
contractor. Unless -waived in each specific case, quantity surveys made by 
the contractor shall be made under the direction of a representative of the 
Contracting Officer. 
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c. Verification . - The Government may make checks as the' work 
progresses ta verify lines and grades, .established, by the contractor and 
to determine^'the\c6nfqrmance. of tne completed' work .as it",pi;Qgres.ses' with 
the requirements of contract specifications and' drawings . . Such, checking ' 
by the Contracting Officer or his representatives shall not' relieve the 
contractor of his .responsibility to perform all work in accordance with 
the contract drawings and specifications' and the. lines and grades, given 
therein- " ~ ' ... '■ •'.'-, 

SC-lU. : PAYMENTS FOR MOBILIZATION AND PREPARATORY WORK. - Payments 
will not be made under this contract for mobilization' and. preparatory work. 

SC-15. DAMAGE TO' WORK. 1 - a. The' responsibility for damage, to any. part 
of the work to be performed under this contract shall be as set' forth' in 
the article of the contract .entitled. ."Permits and Responsibility for Work". 
However, _if' the, permanent c'o'fferdam'ls. constructed, in accordance . with plans 
and progress' schedules'' approved' by; .the." Contracting"' Officer,; but "is. over- 
topped by " f l;6pd "Or" ^arthguake . and such' flood. Or earthq^uaXe parses damages to 
the permanent cofferdam a;hd/br; any. part .of ' the. x^rmane.nt ' wprk,." which damage 
is not' due to : the; "failure'. 'Of" the" contractor' to',' take reasonabie ; ..precautipn 
or to 'exercise; sound 'engineering,.' and construction. practices, in the conduct of 
the' work,; the' : cohtract'or' will make the repairs ordered by tne. Contracting' 
.Officer a'n^ 'full compensation, for "such repairs will be trade, at the applicable 
contract unit " .or" lump ' 'sum' prices " as ' fixed and " established' in.'the contract . 
If in the' opinion; of the Contracting . Officer, , there . are no" . contract' unit 
■orlump^sum'pri'ces-applicabie to any part of such .damaged., work, ,"an.. : equi table 
adjustment pursuant to*'Article '3; Changes', of the contract, 'yfll'.be" made 
as full compensation therefor. 

b. The' 'contractor" may,' 'subject to approva-i- -of-; the. Contracting. 
Officer^'or'the Contracting' . Off icer may order the contractor ...to, '.flood or, 
breach' the\perraanent__cof"ferdam during a rise prior to, ,'arid 'in anticipation 
of, natural" flooding"' : due; to Overtopping. Such. flooding ;or -breach, will "be . 
considered "the 'same'''as'''tH0ugn"'the permanent cofferdam,.. L ff. constructed, in, 
accordance' with plans' and' progress schedules approved by. the,,CoBtracting. 
Officer, has been overtopped, in which event ' an equitable adjustment will 
be made for damages to the permanent cofferdam and/or any part of the 
permanent work,- as provided in a. above. 

' £• '. Main tenan c e' ' of 'Drainage . - The contractor, will be required. ■ 
to maintain adequate drainage through drainage structures and waterways., 
during the life of 'the'pontract.. When winter weather .conditions are : .... ■ 
such as "to : caus"e 'obstruction of normal drainage ways by accumulations 
of ice, snow,' or "a combination of both, suitable measures,, such as 
application of salt',' &Ks-ll be instituted by the cpnt-^tor and. main- 
tained to prevent damage' to materials or 'new or existing work. 

SC-16 to SC-23, Inclusive. OMITTED. 
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SC-24. FUKDS AVAIIABI£ FOR PAYMENTS. - a. Such vork as tmy be done 
under this contract in excess of the amount for which funds are available 

for payaent'a&.-her0i».e¥t:^orth > '#£21* T^^btftMe&^i« tfund^'&ereaf$#- "- 
appropriated -and Rioted: for:;this2-vcirli.' '■■■- t^*^~-- r - U^s ^^ ::*,iy::>.. zucl 




for^payineatsvtpHfc.CG^^ 

oo:- '•x£.i';^If--a^' > a^y i '- time : ''lt'-%e'c6it^S'- ;: -ai^rentito ;; tl2e 'Gontract'ing : - ;i "- LC " i: 
Officer that the balance of this allocation iS"ift' f «acc^°^*tfe*a'rifoSzA :i ' ■' i 
required to meet all payments due and to become due the contractor because 
of .'work pertfowned. r .ai^t&*ft^ approved p£o^ress 

schedule, the , rights is resertfed'.<a?te>. : &&e n©ti<S§ tb" : 'the--contr'aStof i: ^ D J i ed%ce 
eaid-''aliocatioh:;by-;the-;:aiiiount^'of feuclr ; ex<iess."^ -^ ■->■- ^ ^y---oi-.^- f .h-^0 

d. If the rate of progress of the work' 5 i§-s^ch ;> tha^ %i fce^bmes^ - 
apparent to the Contracting Officer that the balance of this allocation 
and- : any-..alloeat^on-€or , vthi : sland asy^ufe^iie'nt^f i^caT-^ars^lurihg the 
period of , .'this. 'contract ?ils less-''ina^-"*Ka^ , -^e"qui , re'd ; -"to'' : feeet al^i^menti "^"' : 
due .and-tGobeQ.omel&ue thec>c<>ritr«tefOr^de^^" ; Sfi c ;^rl£ :t pe.i^^i ; fie'd of' td [ -be ^'" slL 




Gove-r^mejiit. ii^ures:.)will<be -etvailaMe afciftg '^He'c^rent : -¥l'S'cal ,: ^ea^' aM ; iihe ] 
GoyernpsmifcniS.F-in'.nb- case; taiablb ; '-fb#'^aya^hf^''t6' :: 'tKe ; ' contra^t'O^'b'eybnd? i$&£ :: 
amount- iarit>r ±o^hav&nmaiif¥fci^f#AVfthy.;'^^^ *.+?■ •wtAh&'&tVt -k^-k^-'toa^Vfc^vUn-'-f 






excess of the amount allocated by the Contracting Officer from funds 
subseauet^ly. icade; araidja&ley::- escept^a's^e'ti f ortft- and? subject ' '" ; to the . 

conditi^$ ; .;in^S;l^aragra^;lkibelo«ri^ sbu *'i "'<;■ ^-..".'o-:ic :>.\:i -\-"'..^' ;:::?..;■ i:Z -,::.?. '^ o 

g* i I^ ; :.iB-expectecL':t-hati, dutlng^%ub'se^enV'fiseal'-ye f ars j!r 6v'4f ~ v ' 7i "" : ' 
. » of-. ; tMs,:;C©mtra<*t\' ^Congress ■ will '> teake ■ aaditionat-H^^ntiv-i k - ' J '■ '""' ' '' 



thj* : period \ of -., this,:;Contra<it v ^Congress ■ will' ' teake ■ additional : 'a||£r<M;i&- * J " '' ; ' ' 3 

tions forrexpendHwreooswork under-this; : contract* : '"THe r ^ontrawigr' r - y ~ 1 * '}' : ] 

Officer >wi31 'nrvfc-t-Pv -h>m» >rm*.*9i^+fti»'-.^ 6m^?ii^fl^*^>;A*ri^^i.h'i«^*4^Xu£a^,Jt:: , '-i'" '>-.:*•■ 



connection 
contractor 



-?ti9B>. ; yi1ih thts-contr.actvOii account-! of &&My : '~iti ^yments' :; to c 't:^e r "'' : : " '''"''"' 
^w^-:4W'ifco-''3ifl«fc"^ ''■'■' 

to the iContrac^ingvOfficep: that •)the;a^il^b^^funa:s' , wili'W exnau^e'aT n:wr ' 
before ,aMi;ti0^al-^und^ ean : -be;^£dev.:ava£l&blei ; ^Contracting" ,0TV: - y ^ "'"■'■'■■ '; 
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of such notice, he may continue work under the conditions and restric- 
tions under the specif ications, .so. long as. there, are. funds for- inspection . 
and superintendence, with "the understanding, however, that no payment 
will he made for such work unless additional funds shall "become' available 
in sufficient amount, When "funds' again become available, the. contractor 
will be notified accordingly. Should work be thus suspended, additional 
time for completion will be, allowed equal to the period during which 
work is necessarily so suspended, as determined' by 'the dates specified 
in "the- above-mentioned notices." 

f . So long as funds are available, payments will be made monthly 
in accordance^ with article of the contract entitled, "Payments' to 
Contractors.'^ The unit prices or lumpsum price or prices stated in the 
contract will be used lis determining the' amount to be paid for" work ; 
performed' b'y the contractor." '...-. 

g. "The procedure "above described will be "repeated" as often as' 
may be necessary on account of the exhaustion of available funds. and the 
necessity of awaiting the appropriation of' additional funds, by .'Congress. ■ 

■ h.' Should 'Congress fail t'O provide additional' 'funds the contract 
may : be terminated and considered "to be completed, at the option of the con- 
tractor,: without prejudice to him or liability to the Government, at anytime 
subsequent to 30'days after payments are discontinued, or at any time sub-' 
sequent to 30 days after passage of the Act which would have but did not 
carry an appropriation for continuing the work or after: the adjournment of 
the' Congress which failed to' make the necessary appropriations. However, 
if the funds cited in the contract are enough to extend' the work beyond 
the end of the fiscal year and no new funds, are allocated to the contract 
for the ensuing fiscal year, the contractor must first exhaust all the 
eited'funds and thereafter he may, at his option, exercise the rights 
provided in this paragraph any time after payments are' discontinued. 

: i. The progress chart prepared in accordance vith GC-5(a) will 
be consistent with the amount of funds statea\ in subparagraph b_. above,' 
as being currently avai3.able for 'the period of time from the date of con- 
tract award to the end of the fiscal year in which the contract was .awarded, 
or at the option of the contractor, the chart may be prepared on the basis 
of accomplishment of work at a greater rate of progress for the' period of ' 
time applicable to currently available funds. Any chart initially sub- 
mitted for 'approval which contemplates progress at -a greater rate than 
can be paid' for. with currently available funds' will be approved only! under 
the condition that such ' approval will in no way obligate the Government 
to make additional funds available for the work. That part" of the chart 
which Covers the work for which funds are riot currently available will 
be prepared on the basis of a schedule considered to be practicable by 
the contractor for accomplishment of the work at '.such rate of progress as 
he may desire for completion within' the terms of 'the .contract. The 
progress chart will be revised each time the contractor is notified that 
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additional funds are made available. - Each; tfevisidh" will conform with ■'";: '', 
the criteria 'stated above. With reference to the resgoiisibiHties fpr. ". ^ 
future funding of i;ne'vprk'in accordance; with the progress chart, atteri- ;_ 
tion is called -to the-preceding Subparagrapiis wherein the; res^pnsibiiiti'es \ 
of the Government are "set forth "for the furnishing Of /funds for theWrk. ,. . 
The approval of that part of the schedule covering" work for whi.qh fundus y 
are not currently available will In Ao way obligate' theO Government to 
provide funds >.to accomplish work , at the rate of progress indicated to .._. 
the schedule. ■■-■•■- ' '_"....... .... :■■...■■.." 

SC-25 V OMITTED "'' ]•.'.■'. ..'....,-:*■.! :-'.:,■:/' 

SC~2cV OMITTED ' ;■;'';.'." '"' ; /•.;;'. .; : ..'"';. ./,,' '.'/''--/-I- ;.' ";; , .'■;."..<■■: 

SC-27. ADDITIONAL SUPERVISION OF SUBCONTRACTED >^RK.; - foe contractor, 
shall be required to furnish the following in addition to : the superintend- 
ence required by the General Provisions entitled "Superintendence by Con--, 
tractor": ; ; ' ; /.; .^ '■'■ , .-.. M . --.. a ... .;-.'; 

a: If less than- TO percent, and more than 50:'perc'ent of* the,; \ ". ; 
value of tEe contract work is subcontracted one superintendent shall be, ; , 
provided at tfie site and on the contractor's payroll to W.responsible.for: 
coordinating/'-'directing, and expediting the subcontracted work. 

' ■ ■ b; • If 70 percent or more of the value of the work is sub- ,. 
contracted _ the contractor shall be required to" furnish two superintendents 
to be responsible for coordinating, directing and expediting the sub?,, 
contract work;' If the Contracting Off icer at any ; "tirae.after5p percent p'f 
the subcontracted work has been completed. finds that' satisfactory progress 
is being inade, ; he' may waive rail or part Of the' above requirement for ' , v . , 
additional superintendence subject to the^ right of the. Contracting Officer ' 
to reinstate such requirement' if J at- any time ^duri.ng the progress of the 
work he finds that satisfactory progress ds riot being made.' 

SC-28. SCHEDUHNG AND DETERMINATION OF PROGRESS. - a. Independent, 
of partial payments made pursuant to General provision 7, Payments, , 
(Standard Form 23A), progress schedules prepared under the requirements' 
of GC-5, Progress Charts and Requirements for Overtime Work,, shall provide 
as scheduled progress for only 25 percent of the estimated invoiced cost 
of materials or equipment delivered to the site but not incorporated in 
the work as of the time of the scheduled delivery thereof."': '.',_/ 

b. In determining progress accomplished the Contracting Officer 
will allow""as an element of work accomplished 1 '(progress toward completion) 
only 25 percent of the invoiced cost of materials or equipment delivered 
to the site but not incorporated in the construction up to the time the 
materials or equipment are actually incorporated in the work. 
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SC-29- TIME EXTENSIONS. - Notwithstanding any other provisions of 
this contract it is mutually understood that the Government has the right 
to ,c(etermine the- extent, ■ if any, "by which, a change ■ in plans or specifications 
or excusable delays will cause delay in t,he completion of various elements 
of construction. -The Contracting Officer may unilaterally provide in. a 
•change cruder that a contract, completion, date" will. -be extended only for 
those specific .-elements-, so -■delayed and that the. remaining contract comple- 
tion date for ; all. other- ; port ions ■ of- the-; work would not be altered and 
further- provide for an equitable readjustment of liquidated damages, if 
any, pursuant. -to -the. new completion schedule. ., 

SC-30. REVERSE SIGNAL ALARMS. - All self-propelled construction 
equipment, except light service trucks, panels, pickups, station wagons, 
crawler-type cranes, power shovels and draglines; whether moving alone 
or in combination shall be equipped with a reverse signal alarm; The 
alarm shall be mounted on the rear of the equipment and shall be so pro- 
tected or constructed- as ■ >to withstand, 'severe wear and tear,, adverse weather 
.and. unfavorable environmental working conditions:- and -shall be certified 
by the- manufacturer as fully meeting^the following.. performance standards. 

The alarm shall produce a relatively pure tone which shall peak 
within the American Standards' Association standard octave passband of 
600 to 2^00 cycles .per second and shall, produce a-0.2 to 0.5second 
audible warning within the -initial three (3) feet of backward movement 
of the vehicle .on which it is mounted and at regular intervals, not .to 
exceed three (3) seconds throughout the backward movement. The alarm 
shall-automatically;cut out when backward movement ceases.. The sound 
intensity, of the alarm;.shall range from and not exceed 90^10° db (decibals) 
at a horizontal- distance of b feet from the alarm. ■ 

Actuation. of the alarmvsball be automatic by direct connection to 
any part .of the equipment that moves or acts in .a manner distinctive... only 
to the rearward movement ,of the vehicle with no manual .controls of any 
kind between the ■■source -qf actuation and the alarm.. Where application of 
this requirement to specific types of equipment has impractical -application 
other means of actuation may be used upon written approval of the Contract- 
ing-Offieer v ■.;.'... 

.- .The use of the alarm shall be i,n : '.addition to prescribed requirements 

for signalmen. 

SC-31. OMITTED .' 

SC-32. SAFETY NETS. - Safety nets shall be provided and installed 
for the protection -of persons and, property on the following operations; 

a. Construction of access and service bridges. 
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' - The nets shall be in good condition,; with 1 hot -3ieiB*;^^;;3/8-inch 
diameter" mWl^^ 
■ --posiUveiir^tach^^ points 

:-^6f Contact w£th ; 3fcinch.:.diameter border rbpes; ■ Hef a£ta<?hmfnt and sus- 
- pension ^'yslieiji'shaXi be lia-acco^aneje with the- net manufacturer's recom- 
v ■..menaAtiori's; r VHb d|er4tion>hich;:mf«l^eS. .safety^net- protection shall be 
;. underta^h^ ,. i: 

: -' v ; The safe% riets shall- he. faced with:: a l^ihcfc mesh wire-fe^hing when 
men are required to'Wkbeiowineti, whe» nets are over; streets; brother 
■traffic wa^ror'w^n;,re<^ installed; equipment or finished 

r work.'--- 1: - i' ;;; -;; '■■■ : 'l^' i \ Y"l'/' ,--.-,•;. v;i-:v : si V 1 • ■"" : ,^ :>A "' y^\T," '"■■:'; '";;.-;:■::- 

' ^r:SC-33, -#R^#CE'C^ ! tt O^e -contractor "slfaU 

;perfbraj:on the "site &hd witbMs own .organisation, -WorK equivalent' .to at 
; -least twenty '$>erceh t (20$)" of .the total iaffiount- of the wor£ to;;be, performed 
; under the contract. : :lf dUrin^Vth^: progress of, the work herernider;^ the 
, contractor Requests a' reduction in-such, percentages and' the Contracting 
,; .Officer '■ determines that, it; would-be to. the Government^%-advaftta|e ? the 
: •> -percentage of 'th£ wbrk : re^uired^to' be ;performed-by: the- ^htractbr'inay be 
reduced;-- ftroviaed , 'written approval of suchreductibti'is -obtained by the 
contractor from the Contracting Officer. r (■-, .."■-, 

! ■: . ; - '-.. . SC-3V.' ■ ■ COMTBACT Bli iBREAKDOWN. ..- Xhe- contractor shall; f u^tsh^within 
■/■■ 00) days after ■ -date 'of ;a^ard; of : contract,^ breakdown of ^ch; l^f>/sjum- hid* 
,; ^Pamal^^ijpa r'vili be based; on, this breakdown > The contractor r s r ..,l?reak- 
. l i ■ down i; wiOl ' be -reviewed by the ! Contracting .Officer - ! - to insure that;; costs are 
.;,' proportioned properly between early and late pay items^ 1 ; Mv/un$$anced 
items *^ other discrepancies wii.1 be revised by the Contracting" Officer 
andVthe approved' breakdown will be utilized as a basis for progress pay- 
ments to the contractor. ...,. ; _• ;.*:-;■> ■-..'.'<■ - - -'"^'V 1 ^''\..'. Y r .<* c -. '- ! -- 

. ; tractor, in connection 'with hi a.. construction operation^'- shall be./jurnished 
or /provided by or ;; 'it^ti»;'.e3iense.,pf- the contractor. : -' : Ho ;:; fioitr:ce of; any.. 
Government 'type of 'heating. system : wili; be available for 'the';us^6f J the 

, contractor. 'Heaters shall be; listed.by, the ■Underwriters* ii l4bbrat6yies, 
'Inc., -arid "be- installed' and maintained in Accordance with the ; ^ufaqtur^^ 

■ instructions. ■■ J £he use of '"salamanders-;'! shall ndt be p&w£fo&J:'l~£t ,$e 

'■' contractor- is permitted to use H#e.fri^jtii^sys#etf^ 

temporary heat, all' fuel oil remaining in the tank upon completion of the 
work shall become the property of the Government at no additional cost. 

;SC~3?. -SOILS AmmTmWiS CONTROL, ■'- .£.- ^e ^contractor -shall 
furnish two vehicles, preferably' pick-up trucks, the maintenance and 
operation of which will be the contractor's responsibility, and shall 
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provide : four, employees,, approved and qualified as stated "below, to aid 

.the .'Contracting 'Officer in the sampling and i testing" 'of soils, port land 
.cement concrete, "bituminous. concrete] and similar "materials. Employee 
qualifications"' shall include a high 'school education or. t the equivalent 
thereof. The work to he done by these employees shall include, hut shall 
not he limited to, assisting in the .performance of field and laboratory 
tests. Each employee shall he adaptable to the anticipated work and 
his final acceptance by the Contracting Officer will not be made until 
he has undergone a two-week training period at the New England Division 
Laboratories in Waltham, Mass. The personnel and equipment shall be made 
available within 30 days after receipt of notice to proceed and shall be 
assigned! full-time 'and continuously to the 'Contracting' Officer until no 
further sampling and 'testing is required* ■■■The personnel -and .equipment 
"Shall be under the direction and supervision of the Contracting Officer 
'anil shall 'be' ''such'as"to permit sampling : and -testing 'to be maintained ■;■ 
■a^'/coriqWreht-with' the progress of construction ■■■ to insure that sampling 
and " ; teitihg Will be performed -continuously, : : sampling and. testing .will ■■ 
include that necessary "to .■determine that -'all construction conforms to 
contract, requirements and such other sampling for the project as directed. 
NO' 1 separate 1 payment -will '=be -made'for 'the" 'services of the above equipment 
'and personn'ely ''the costs of -which '-will- be -considered -as. a- .subsidiary 
"obligation ; 6t "the" contractor .-"■ 

SC-38. CONSTRUCTION SIGN. - The contractor shall, furnish and erect 

.a Construction ' sign coriforming'to the -requirements -of Drawing -No. "CT-l-5818, 
Sheet 1, 12 ft. : x-6ft>/ ; attached at the end of the SPECIAL CONDITIONS.: 
The sign; shall be" erected at V location- selected -by the Contracting Officer 
not later:than 30 calendar days'' after notice to' proceed. -Upon completion 
of the' work, the ' sign will 'remain -the property Of the contractor. .No ■■■ 
separate payment will be'maae'fbr furnishing and erecting the sign.. - .": 

■ . SC-39"." SAFETY SIGN. v The 'contractor '-shall -■construct a -safety sign 
at. a location directed by the Contracting Officer. The sign shall be ■ 
3 feet .by 6 feet in size and shall conform to the requirements of Drawing 
N6..&-O5-O6;- Sheet'!' 'of 1 atta'ched 'hereto'. *Th"e sign shall be:.erected 
as. soon' as possible, and' witn"ln r 30 calendar . days after date of ".notice to 
proceed'.'" "The" d'ate' required 'by the 'sign shall be corrected as necessary. 
'No 'separate' payment will be : made for 'erecting and maintaining the 'safety 
sign.. ancf all cbsts', in Connection "therewith will be ■'considered" a- subsidiary 
obligation of ';t0 /contractor . 4 " '" The si gri will remain ' the : property ' of ' the. 
contractor'.'^ A':p^e'vi6Usly built' -sign may be 'reused when satisfactorily 
reconditioned. ■.*■■■ 

SC-^0.'. ; ACCIDENT PREVENTION, - a. Contractor's Proposals . -'The 
'contractor , s'"^r ; o'p0sals ; 'for effectuating the- requirements "of Paragraph 
GC-16, "Accident Prevention" snail be. submitted In qmntuplicate to 
the Resident £n'gi ; heer ; as the Contracting Officer's representative. 
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*>*" transportation of gxp.lpsiyes . -.Transportation of explosives 
and .otber^Iangerous- articles, by .the C9ntraptpr ; *sbajii;;i3e''in. accordance with 
Subparagraph' e. "below, appropriate.Te&latiohs,i, r .iocal laws, or ordin^ces, 
and the Corps"~of Engineers Manual ''General' Safety Requirements". 

- <- : '< ■■ c ■ ■ - Outlining Loaded Hole" ; " Areas,. .-'. The cbnfogctor >h^ . fee... re- 
/quired to clearly outline any loaded>ole^.ar.ea jf '. or ! areas . ' .' ( ^s^rnay ; fce 
.accomplished" by/roping off' the entire! loaded., hole' .area,,. or,' by. parleys of 
■,sufficien^ ; ^eight ; ,color ? and spaced so.' that' the entire, loaded hpie.area 

will-be'.clearly and 'definitely .ouilined v . She , eiact. .method of outlining 
v . such areas shall ^ave.the prior . approval of the. Contracting Officer. , 

d. Protective Headgear . ■* All , employees .of , the contractor.; and 
other persons shall wear protective headgear (hard hats) at all times 
while. in the, .work area(s),Th&se work ,area(s) ; . shall ; be. all area(s) within 
the- contract work^ limits. . 'i.-f.v ■-."■■"'■-. -■'"■' '■'.■■ : -'';- .-■■ 

.'' ".."..''"<•-. --e* v General Requirements ..?, All applicable-, requirements of the 
/safe practices . on construction work. as- coyer ed in the "^anual. of Accident 

Prevention - in . Construction" as . published . by, the Associated General,, pon- 

tractors. of America, Inc., .shall, apply to the. work. : under ; this "contract. 

Particular- attention-is invited to ..the manual's requirements covering 
... tunnels. ,and T shafts. The requirements listed in. the manual are. minimum. 

requirements and. do not, decrease,.! or! eliminate" any, • p;tter,. accident, prevention 

features covered in other parts of "these specifications. 



.T \, ;'.;" ;.f.:',. Use of Swing Scaffolds , '^ ''.Xn;addi£ip,n to the" requirements 
.'. qf ; the 'Corps. o^Sngineers Manual "General ^Safety; Requirements",', .the;, 
'./following sha^l' be required when swing. scaffoliis.a^e used: ; , 

(1) A safety line, hung' independent' of the scaffold and 
its support, and which reaches the ground, shall be^provided for each 
workman on a swinging scaffold. 

['/.. ; ( .'"' '■""'. ',. (,S).'''' : |iach'!worignan, shall wear 'a s.afety; belt .attached to 

„/' the safety line by ^approved, method'. so ; as.. to,. prevent, a free f all. of 

■7 ..more" than five- feet." ". '..'; . '. ,, ..',.' ;.. ■,'.■;'.' ■ ; -..-"v. /..; v 

,;.!.. SC-Ul. -! SPARE Pi&T^I^A^^^ spare parts 

data for' all/items' of aouijLpmest paying. moving parts or otherwise' subpect 
to .wear,' furnished and .'instalied,>y him.'. Th,e data shall, be In the form 
,... of. an!. equipment manufacturer's siare.pa^ts catalog, and an operation and 
. ..maintenance, manual.. Accompanying the. spare* parts, catalog, shall.. be a list 
indicating the quantity. of each .spare part which the. equipment manufacturer 
recommends as required to insure efficient operating capability for a 
... period of 120 days., ,The list .shall., also, J-ndicate the unit price of each 
, spare part and the sour.ce.. of ^procurement. -. The required data , shall be 
' submitted as a complete package for each item of work for which a comple- 
tion date is established and as soon after award of contract as practicable, 
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but in any case ^nbt later ■thari-Gne-'- ; hiiR4red--twenty (120) days prior to 
completion' of the applicable item of work and shall be .completely marked 
as-' to contents, jdb and" contract number.. 

SC-42. GUARANTEE. - Where the Technical Provisions require that 
certain equipment' is to be" 'guaranteed .,- the., guarantee : shall; be' 'for a .period 
of one year from the" date of' acceptance thereof/ either for beneficial use 
or final acceptance, whichever "'is' earlier, against ' defective materials'., ' 
design' and workmanship. Upon receipt of notice from the 'Government of 
failure- of any part of the' guaranteed equipment 'during the guaranteed 
period/" the affected part or parts 'shall be replaced promptly with new' 
parts by and at the expense of the contractor. . Installation of new parts 
shall also be by and' at; the expense of the .contractor, ■ -"— ■- 

SC-^3. OPERATOR'S' QUARTERS.'- Funds for the construction of the 
Operator's Quarters, including the Garage, are limited due to Congressional 
limitations. In the event the work for these structures are deleted from 
the work (See'ttote 3 in Unit Price Schedule),. the contractor shall cap . 
all- underground; pipes 5- feet "outside building" walls, grade the areas to 
blend into indicated adjacent grade, including topsoiling and seeding. 
All work outsi-de the building lines' included 'under Items 97 and 98, such 
as concrete walks, shall"' also be" 'deleted. The contractor however/, shall. 
perform all' other work in area(except Item 101). " Payment for additional 
topsoiling and seeding will be made' at 'the applicable contract price. ^ 

SC-^. IDENTIFICATION OF MECHANIZED EQUIPMENT.. -.All contractor's 
machinery, motor : vehicle's and mechanized-equipment-as maybe required .by 
the Contracting 'Officer, shall have posted in a. conspicuous location on 
each piece of equipment, acceptable identification showing 'the owner's 
name and an identifying number. 

SC-tf5. OMITTED' .-■.-■■• 

SC-46. PROJECT BULLETIN BOARD. .- The contractor shall furnish, in- 
stall and maintain during the life of the project a weathertight bulletin 
board approximately ' 3 feet high by 5 feet wide having not less than 2 hinged 
or sliding glazed doors with provisions for locking. The bulletin board 
shall be mounted, where and as approved by the Contracting Officer, in a 
prominent place accessible to all employees.' The bulletin board shall 
remain .the property of the contractor and shall be removed by him upon 
completion of the contract work. 'The following/ information, which will 
be furnished by the Government to the contractor, shall be posted on the 
bulletin board ' : and 'shall be maintained by the ' contractor in easily read- 
able condition -at all" time's for the duration Of the contract. 

r a. The Equal Economic Opportunity poster as 'required by General 
Provisions""(Standard Form 23A) Clause 19, Non-discrimination in Employment. 
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b. The schedule of minimum wage rates for the contract as 
required by General Provisions (Standard Form 23A> Clause 20, Davis-Bacon 
Act with the minimum wage rate poster form (SOL-155)- 

SC-V?. CERTIFICATES. - Whenever specifically required by the speci- 
fications that a certified statement be furnished to indicate compliance 
with a contract requirement, and in those instances where a certificate 
is deWd 'necessary by ttoe; Contracting ^ficerMasy;eyidenpe of ,. compliance 
with specif ic -contract requirements,, the : fpll-owi-ng :J wall .be app^icable^ in 
preparing: the' certificates s ■■..-■.■■..- .;.■ ■ ;r: ; .-■•;■:-;:;-=■; -,.-,■ ,:■;--. -^v ; . 

a. The name of the contractor, contract number, project' 
■ identification' and- location shall . fee ■indicate^.. . ,-, ,,-. ■■■<;• . e 

b. Specific reference shall be made to the section of the 
Specificatlohs under which .certification '.of . : material l^furnished. 

c. There must be set, forth a general .description . df Immaterial 
furnished including a statement as to how and where the material is to be 
used under'this^contract. ■' - ' - M-/o.-:.'. ■''„• ' : ',. -r ":.:■':: ,<?-'X 

d. Certificates made by testing laboratories .cpngerning - ;; ■ ..■: 
composition of materials shall, in addition to the above information, 
indicate that the. certification applies specifically to patches or lots 
of materia^ shipped. These batches or lots, etc., must Tae designated 
by number or < other means of identification specifying quantity and date 
of shipment,' etc, -■' ■■" t -" : ; ;-= "■:.■;'(:; 

• -ev Certificates must be signed by an authorized.^representative 
of the manufacturer and : must indicate the title of the signator. If 
signed by other than an officer of the firm, evidence of authorization 
by' the firm must be furnished the Contracting Officer. ■: , 

f. Certificates shall be furnished in triplicate. 

-'':. '" ,: :!■'■< gv All certificates: must be- notarized.; -.-.■ . ; s, :/ ; .,;t ,-:^ v --. 

'-.. '"-■ SC-U8y OMITTED ..■:-■■ . : ■■■;-.,• ... :..-:.-;■> i : -,.:-■: ■ ■.- .-BOfVi } 

-- '>x$C~h9* : OMITTED ■■ . \ --;.--; . - v .-..;-:■■: 

.. SC-50. DEVIATIONS. I^OM.COr^RACT^QTOEMEHTS, - Deviations from., 
contract requirements will, not be permitted, except .under unusual. ci.rcum- 
. -.stances. Submissions of - shop' drawings and materials will be. assumed to 
be in conformance with plans .and. specifications, unless' they contain, .an 
expressed declaration of a deviation,; the ^reasons for, its &$ request 
for waiver. "■ -. '. .■::'■.: ,-■.. -.::'.- ',-.,<-- ■ :-■..,;•.■■■,-'■■•:. ; ■■-■■: 
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SC-51- ■ CONTRACTOR'S OPTIONS. - The Technical Provisions by specific 
references permit the contractor to select optional 'materials, items, 
systems, or equipment. The use of options is subject to the following 
conditions: 

a. Once an option has been selected and approved, it shall be 
used for the entire contract. 

b. The contractor will be required to coordinate his selections 
with the plans and specifications and to make all necessary adjustments 
without additional .cost to the Government. 

SC-52. CONCKBlE AGGREGATE - APPROVED SOURCES. - Concrete aggregate 
meeting the requirements of these specifications can be produced' from the 
approved sources listed below: 

- ■ Type . ■ Source 

. Fine and Coarse ; ■■ " - Donovan Bros.., Inc. 

(River Deposit Only) -■Huntington, Mass. 

.. Fine and Coarae Bill Willard, Inc." 

Northhampton, Mass. 

Coarse John S. Lane 8s Sons, Inc. 

Westfield, Mass. 

Concrete aggregates may be furnished from any of the above listed sources, 
or at the option. of the contractor may be furnished from any other source 
or sources proposed by 'the contractor and approved by the Contracting 
Officer. The contractor shall designate in writing the source .or sources 
from which he will furnish the aggregate. If the fine aggregate and coarse 
aggregate are not to be furnished from the same source,, the contractor 
shall supply .coarse aggregate from one source only and fine aggregate from 
one source only. If the contractor proposes to furnish aggregate from a 
source or from sources not already approved, he may .designate only one 
source for both coarse and fine aggregate or one source for each. Samples 
for testing shall be provided as required by Section- lk of the. Technical 
Provisions. If a source proposed by the contractor is not approved for 
use as determined by the Contracting Officer, the contractor shall furnish 
aggregate from an approved source -listed above at no additional .cost to 
the Government. Approval of a source of concrete aggregate is not to be 
construed as approval of all material from that source. The.. right is 
reserved to reject materials from certain localized areas, zones, strata, 
or channels when such materials are unsuitable for concrete aggregate as 
determined by the Contracting Officer. Materials produced from an approved 
source shall meet all of the grading, uniformity, and .particle shape 
requirements of Section lk of the Technical Provisions of these specifi- 
cations. 
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SC-53- ; FACIOBScJftFFECKrNfT THE ■■PROSECUTI0N',0F/THS-WQRK* ~~&* , : Goss : \_. 
Hill-Road . .- i(-l.)'-' -Thed'^c.-it-a'-tor .will "be .Kequixed^tOtperniit-.t^aV)?-! by ... , , 
others.-dver'Goss Eill:Road. .daring the, relpcation^an^. Improvement operations. 
All required. 'barricades, -.lights, ^/signsy etc," as irequired "£pr safe passage^ -,, 

shall be' provided* .'.■.--,■■■..'.',-,■-;.■ - ; " .;-,, r -..,-<./ .-,._. -. : , ->.■:-,.•' 

(2) The contractor shall not interfere with traffic over 
the existing road where relocation is required^.until-the new section of 
road is completed. No borrow' operatipns;.s^"lC^e^'pief^tteff'IK-^^s area 
that would interfere with road travel. ' ' 

"~*"Ti J r Responsi bility . - Section 2 covers the construction of 
auxiliary and temporary cofferdams relative to the construction of certain 
phases of the work. The contractor's attention is directed to the fact 
that any damage to the new work due to flooding or by failure of the con- 
tractor to properly construct the temporary and auxiliary cofferdams shall 
be repaired by and at the expense of the contractor as outlined in Section 2. 

SC-5 1 *-. WARNING SIGNS. - The contractor shall construct, erect, and 
maintain four warning signs at various locations, where directed, along 
the perimeter of the contractor's work areas. These signs will generally 
be located where existing roads enter the work areas. The signs shall 
be 4 feet by 2 feet in size and shall be securely mounted on wood posts 
provided and installed by the contractor. The signs may be made of 1/2- 
inch plywood, 3/4-inch dressed stock, not less than 8 inches in width 
held together with 3/4-inch by 2-inch battens on the rear, or from gal- 
vani2e&- ! £heet:,meta:l (l6 gage) properly reinforced. ■■■After... assembly, aii -,,,. 
surfaces of the sign shall be given not less ; than, ,two,;.coats. : pf ;a white . / : 
exterior type finish paint. If wood is used, the wood shall be primed 
prior to? finish painting; /Xetterihg.shall.be of-proper size for. ; the. 
intende&iuseiarid shall be done by a sign painter, using quick-drying 
paint. 'The following words shall appear onthe, sign: 

'-■■- : ' -• DANGER'': ..■■■■■..■.... -.,., 
BUSTING OPERATIONS 
■■■■■■■-■:.-^- ■■■= >■■ ■-">>■; TURN OFF/ All; 2-W RADIOS.. - 

Wood sighs shall-be fastened to wood posts. -with not: less than; three. 2*ipch .-._. 
galvanized wood screws. Metal signs shall be installed an similar manner. 
The warning signs shall be erected as soon as possible and within 30 
calendar -days after- daterof receipt of notice to proceed. Np -separate 
payment will- be iaade for.; erecting all-. signs,' an& maintaining and removal . 
of the warning ■signs ■.when the .entire work is- completed, and all costs in 
connection; therewith .will be : considered a subsidiary, obligation, of the 
contractor . 

vSe-55*, i/PIANT. ;- .The, eontraqtor-,agree& to keep on the.job .sufficient .. . 
plant -to meet the, requirements. . of the wqr^. The .plant shall "be. in satis- 
factory operating condition and capable of safely and efficiently performing 
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the work as. set. forth in the specifications and the plant shall ( be subject 
to inspection by/the Contracting Officer at all times. The following plant 
is the. minimum which the contractor, agrees to place on the job unless other- 
wise determined by the .Contracting Officer; its listing herein is not to 
be construed as an agreement on the part of the Government that it is ade- 
quate for the performance of the work. 

Minimum Plant to be Used ■ on. the Work ■ 
. - (To' be Filled in before '.Contract is Signed) ■ . . 

Ho. Type Capacity Condition 



The measure of. the "capacity of the Plant" shall be; its actual performance 
on the work to which these specifications apply. 

SC-56. BLASTING. - a. All i operations involving the transportation, 
storage and use of explosives shall be conducted in accordance with, appli- 
cable laws and the Corps of Engineers^ "General Safety Requirements Manual" 
a copy of which is available for inspection in the office of the Division 
Engineer and the "Manual of Accident. Prevention in Construction". 

b. All vehicles assigned to the -daily transportation of explosives 
and other dangerous articles will be inspected not less frequently than 

once a week. Vehicles which are occasionally used for this purpose shall 
be inspected within. one week prior to such use. 

c. Inspection shall be performed by competent. assigned con- 
tractor's personnel other than the operator of . the vehicle inspected. 
Inspection forms will be, .approved by the. Contracting Officer and a com- 
pleted copy of. each inspection will be furnished the Contracting Officer. 

d. Blasting will be permitted only when proper precautions are 
taken for the protection of all. persons, work, and .property, and any damage 
done 'to the work or property shall be. repaired promptly by the contractor 



at Ms expense. Otoe contractor or his surety shall, prior to commencement 
of blasting operations, make all necessary investigations including inspec- 
tion of structures near the area of blasting and will, during blasting, 
control vibration as necessary to assure protection of these structures 
in conformance with regulatory statutes or directives established by State 
or other authorities to limit the amount of vibration generated by blasting. 
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i ' , -SECTIOH 1 . ' 

. ' PREPARATION OJTSEfE - , - 

f - 1 (ITEM 1) - i 

1-01. SCOPE. - Work coveted by this section of the specifications 
consists in furnishing all plant, labor, equipment, and appliances and; 
in 'performing all operations in connection' with the preparation of $he. • 
various sites -of work, except the borrow areas, -complete, in, strict 
accordance with this section of the specifications and the applicable - 
drawings, and subject to the terms and conditions of the contract. 
Clearing of reservoir is not included under the contract. * 

1-02. REMOVAL OF EXISTD&' STRUCTURES. - a- General. *_ One 
contractor shall remove all- structures and, all fences and above ground 
stone walls within the areas (as specified in Paragraph 1-03) to he, - 
cleared.- All structures to be-remov£& are indicated on the^ contract 
drawings. All basements, cisterns, -walls, etc., outside of the Permanent 
Works and Within the work limits, shall he filled* 

: ; ...; u hv ; : Xds^s^li- ^- ■■ ^e^strueturesLremoved. under .this, paragraph 
of the ^peeif ieationfc; Shall become the property, of .the ; ''c.o«traetor^,,^and' r : 
sha!i ; be ; removed in' their entirety of£ithe;.site .--.of tbe.wprk, a;r.- disposed 
of in designated Waste" areasi -as .^d£rec#e&,.r St.G£e, subjects approval, 
may be r salvaged and used -in th^ perTitahent iworkv .,•-.,--•. .-..; . -.:-.--:, u> \\: ■:;>■.-; 
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: '1-03. :CMAlfcM& MD-GHtffiSBTGv: ^-v. : av ^ General.. . ;.-, ,:. -Clearing : sball.: ■ 
consist 1 Of :the satisf4ctdr^-^ellingrvand' removal of :all trees, and yegetay- 
tion ;( except grass ) ^ -together with down timber, ■; snags, :. brush . and rubbish; 
occurring within ; the : aimit&' of -the. areas ta;be cleared.; Grubbing. shall 
cohsist'bf /the "below ground^ Removal and disposal of all natural growth >. 
burieu''16gs> ! dowh timher, -.brushy snags ..and ..other objectionable, ^material 
and, vegetation other than -grass- and '..leaves; .from the /areas' ,,specified... ■ ,. 

v'-'- 1 W ■ Clearing, ^■■^e.-area^' to... be cleared, shall; include all- ; . 
existing uncleared areas at the site of all new .permanent ,:WQ3&s., .-:graded 
areas, and spoil areas, together with a 10 foot strip (unless other- 
wise' specified) --mealed horizontally beyond- and contiguous thereto 
for-'thefou^ddtion- areas for dam"ahd dike and all. other., fill; areas,., 
and a°5 'foot. stri£ measured horizontally ; beyond and .'contiguous, thereto 
for all-cut sections. aM' as-indicated for. the log boom, and to; the 
lirait& shown on. the'drawings ■:■. ■ ^3fte ^width-- of the.; strip :to be. cleared 
beyGhd the foundation area of -the dam; shall be 50. feet on t&e- downstream 
side and 100- feet on the upstream .side/ both measured; horizontally , ,- 
VJhere- indicated' bn the drawings > all. exist ings^es steeper t^an . 
1 on ; 3 shall be cut back to lon-3 ih: cleared' area below gleyation 5£Q. 
Where grubbing is not specified or required) cstumps: .shall berleft.not 
more than 6 inches higher than the existing ground. 
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e. Grubbin g . - The areas to "be grubbed include the founda- 
tion areas~for the danTand dike and the areas of all cuts. The areas 
of the fill for the road relocation whenever the fills are 3 feet or 
less in height shall be grubbed. Also included in areas to be grubbed 
are the areas of a strip 10 feet wide to be measured horizontally and 
contiguous to the above described areas to be grubbed and areas of a 
strip 5 feet wide to be measured horizontally and contiguous to the 
limits of all cut Sections. In grubbing out stumps, all tap and lateral 
roots or other growth over, l-l/2-inches in diameter shall be removed 
to a depth of 1-1/2- feet' below the stripping line in areas to be stripped 
and to a depth of 1 foot below the ground surface in grubbing areas not 
to be stripped; '- In stripping areas within previously wooded areas, 
as determined by the Contracting Officer, roots with a diameter greater 
than l/2-ihch shall be removed for a depth of 8 inches by the use of 
an approved root raker" or scarifier after the stripping operations are 
completed. : Une rooting or scarifying operation shall be repeated as 
often as considered nedessary by the Contracting Officer to insure 
satisfactory removal pf roots, ' After each operation, exposed roots 
on the surface shall be removed prior to the succeeding operation. 

d. - Disposal. - All materials removed during the clearing 
and grubbing operations shall be disposed of by burning or removal 
to -approved disposal areas 'outside ''of the reservoir area, unless other- 
wise authorized, except that 'merchantable timber shall become the 
property of the contractor and shall "be removed from the site of the 
work. No material shall be thrown .fnto,, or left along the banks of 
the river. -'The disposal ''of ■material'' shall' closely follow the removal 
thereof so that : in 'case'" of 'high' water, a minimum of .debris and brush 
will be washed downstream. At no' time shall such material be placed 
on land outside' the work areas. Ohe contractor shall be responsible 
for compliance with all Federal and State Laws and' regulations relative 
to the building 'of fires. Disposal by burning shall be under constant 
attendance until fires' have burned out or have been extinguished. 
Whenever Elm trees are cut, all portions of the trees which are neither 
"buried as directed or burned shall be thoroughly sprayed with a two 
percent emulsion of DDT.. r ' 

■ 1-0^. PAYMENT.. -' Except as "noted" below, payment for all work 
in connection with the preparation of site as specified above will be 
made at the contract lump sum price for Item Ko. ' 1, "Preparation of 
Site". !Ihe lump sum price shall reflect the salvage value of the 
merchantable timber to be removed. Payment for clearing borrow areas 
shall be included in the applicable contract unit price for unclass- 
ified excavation in : borrow areas. Payment for filling holes due to 
removal of stumps/""'ahd existing structures within "the limits, of the 
areas to 'be grubbed will be paid for at the applicable contract price 
for the type' of fill material used. 
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SECTION 2 

CONTROL AMD DIVERSION OF WATER 
(ITEM 2) 
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• ' ....•./,-:■■. : . SECTIONS ; .■.•-:.',■' '■ .:>': ■ 

. .,[ -..'■:■"■" ' CONTROL AND DIVERSION'' OF WATER 

(ITEM 2) _ ( :j, w-\ T ''.;".:■!.'.: 

-■■"'■" 2-01. . SCOPE. - The work covered by this section, of the' specifications 
consists-: in ;furnishi ! hg all plant, -labor aM appliances, arid in ; performing 
all" 'operations;. in "connection, with diverting and controlling the- 'river .\and 
deWater;Ing the construction areas within the limits of permanent' works or 
structures* so that: these structures may be constructed in the dry, unless 
otherwise specified, all in accordance with this section: of the; specifica- 
tions. The work under this section shall, also -include : the installation of 
well points,, wells, etc".,' to lower ine 'Water table as specified in Section 
3, "EXCAVATION - OPEN CUT". . ".;/. /./'_-.. • r /.''.■■ 

-'•■'■ ; 2-02. ; "DIVERSION PLAN, - ' the" plan - of' diversion provides ' 1 or the .place- 
ment 'of all ..embankment material in. the -,dam and dike in, -the' "dry. " Operations 
shall be, accomplished 'in' sequence as.- follows : 

'*"'•'. £• The first stage of the work shall consist of the construction 
of the water supply pipe arid 'diversion conduit arid the completion of the 
lower portion pf. the water supply intake up to Elevation $0$ msl. .Upon 
completion of the foregoing and the relocation . of East River Road/ auxiliary 
cofferdams shall be constructed^ the-. river diverted through the conduit, and 
the foundation area of the dam .embankment- dewatered. ■ ?he. relocation of ' 
East : River/Road will be completed by., others on Or about 1 August 1963.., ■' 

b« After the diversion of ; theriver>; the contractor shall pom- ■ 
plete the initial excavation for' the- -.foundation' cut-off for; the dam 'within.. : . 
the limits" shown pn.;the drawings) construct the grout. curtain in the .exca- 
vated pqrtion~6f the. cut-off trehchj^. prepare the bedrock surface exposed 
in' the- trerl'cWin accordance With .Section; 3> "feXCAVAflON - OPEN" CUT";" and 
pla^e 'impervious fill in the trench in: the' valley" Up to a level 5 feet ,- 
above the level of the adjacent ground after stripping in. accordance "with 
Section 7, "EMBANKMENTS". In connection with the .foregoing, attention is" 
directed to.the provisions of Section : - 3 > "EXCAVATION - OPEN CUT" which re*. ., 
quire 't^hat' well. points, wells, an<l.. similar -devices '.be employed during" the ., - 
initial"'- excavation ' of the" foundation . .cut-off so that all.work may be dope 
in the dry> V ■'.:• " ' "' '' .; ;...; =■-" : 

■c..,' "After completion .of .the work' outlined Vin b. above,- the con- - 
tractor ''shall proceed to --construct, the, permanent' cofferdam to 'Elevation ' 
£05> msl. All. material 1 for the; 'permanent, cofferdam, including rock slope 
protection,' 'shall= be. placed in 'the dry. 

2-03. AUXILIARY AND TEMPORARY UPSTREAM AND DOWNSTREAM COFFERDAMS. - 
Auxiliary and temporary upstream and downstream cofferdams shall be 
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designed and constructed by the con-tractor who shall select the loca- 
tion, type of construction and height. Any- .damage to permanent work re- 
sulting from overtopping or other, failure of such structures or by flood- 
ing shall be repaired by the contractor at his own expense and at no 
additional cost to the Government, 

' 2-Oiiy MATERIA1S,' - a.- Permanent Cofferdam , - All material, placed -, . 
within the limits' of the permanent" cofferdam shall conform to the re-* , 
quirements of Sections 3, ?,and 8. and shall remain in place, to form part . 
of the permanent work, in which case payment will be made to the. appli- 
cable "payment lines* .Payment for stripping for permanent cofferdam will -_ 
be measured and paid for under Section 3, "UNCLASSIFIED EXCAVATION - _ 

GENERAL 1 '.. 

b. Auxiliary and Temporary Cofferdams , - No payment will be 
made for stripping .foundation areas of . auxiliary, and temporary cofferdams 
and for furnishing .and placement of any cofferdam. material used in auxil- . 
iary and temporary cofferdams* . The contractor .will not be permitted to 
use any material from required' excavations and from borrow in auxiliary 
and temporary cofferdams .which are suitable f-or. embankments and. fills. 
Material for .auxiliary and temporary cofferdams shall be material speci- ; 
fied" ^ or : indicated "tp .be placed. in spoil. areas or .materials obtained from 
Borrow Area' D, as, indicated on the drawings. All materials placed in 
auxiliary' and temporary cofferdams shall be, removed, prior to completion 

of the work, 

'' ' ■ ' 

2-05, OVERTOPPING OF PERMANENT COFFERDAM ♦ - If the water rises and 
overtops the permanent cofferdam that has been. satisfactorily constructed 
and maintained. to the. effective 'elevation shown on the- drawings, or 
specified y resulting. in injury to the permanent work within the protected. 
area during the same. construction .season that diversion is effected, .the 
contractor shall repair all damages so ordered. by the Contracting Officer, 
If the ^ater overtops the embankment after all fill has been satisfactorily 
placed, the , contractor shall repair all. . .damages as directed by the Contract- 
ing Officer, Payment of the. cost of such repairs will be in accordance 
with the provisions of Paragraph SC~l5.and Paragraph 2-06, 

2-06V PAYMENT. .- a. The contract, lump sum price for Item 2, "Control 
and Diversion of Water"" shall include payment for control, diversion and ■- 
care of the river during construction; the construction, maintenance and 
removal of auxiliary and temporary cofferdams, including the rebuilding 
of auxiliary and permanent cofferdams in case of destruction by flood, 
except as otherwise provided below. The lump sum. contract prices for. Item 
2 shall" also include all 'costs in connection with the requirements for - ■ 
lowering the water table and dewatering during the initial construction 
of the dam cut-off as specified in Section 3, "EXCAVATION- OPEN CUT".. . 
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b» The contract price shall also include the costs for all 
pumping drainage and dewatering necessary to obtain and maintain in a 
dry condition all excavation and work areas, removal of trash and debris, 
and maintenance of unobstructed flow prior to diversion, and through 
diversion channels during the remaining period of the contract. 

c» Estimates for partial payments for this work will be as 
follows: Forty-five percent of the contract price when the Middle Branch, 
Westfield River has been diverted and all cofferdams have been constructed 
as specified; forty-five percent of the contract price when the entire 
working area for the dam and dike has been unwatered and the embankments 
completed to Elevation $96\ and ten percent of the contract price when 
all cofferdams have been disposed of as specified. 

d. If j in the opinion of the Contracting Officer, damage to 
the permanent works under other items of work is caused by the contractor^ 
negligence in the construction and maintenance of the cofferdams, the re- 
pairs to the permanent works shall be made by the contractor at no addi- 
tional expense to the Government* 



2-3 U9 



3 .,;;. ;.; : ..... -v \. ■ 

EXCAVATION - OPEN CUT- 
(Items 3, K 5, 6, 9, 10, II, 13 and ik) 
-: (INDEX) •- 

Paragraph No: . Paragraph Title * -■ ' Page No . 

3-01 --•-.. Scope ■<-.■:■ ;.-.:,...;.'/; 3-1 

3-02 General Provisions 3-1 

a. Utilization of Materials 3-1 
• b. Disposal of Excess and Unsuitable 

"" Materials 3-2 

'V- •'„ c. Stockpiling 3-2- 

d. Shoring and Sheeting, Safety Mesh 

"~ and Rock Bolting .'>' "' 3-2 

e. Temporary Drains, Pumping, and Unwatering 3-3 

f. Stones in Excavations- - .';-v 3-3 

g. Salvage of Stripping Material for. Topsoil 3-3 

3-03 '" Classification - v - 3-*+ 

3-0^ - Unclassified^Excavatioa, General-- -- .. 3-5 

'"-"■*". a. General <•-,.( r.v^ -.-■;. - 3-5 

h. Stripping w^-c--; .. ; ::';^ • .; 3-5 

c. Grading - 3-5 

d. Initial Reach for Dam. Foundation. Cut-Off 3-5 

e. Foundation. Drains :an&. Final Reach^of- 

' : ~* Dam Fo^mdation'Cui^Off ■ '--' '-'- . ' > : 3-6 

f . Service Bridge 3-7 

3-05 Cleaning of Bedrock Surfaces 3-7 

a. GeneusJ--- 'r^^.w.j.-ti^'o 3-7 

h. Machine Cleaned .;-.■' -; ; 3-7 

c. Hand Cleaned '': - ,." 3-7 

3-06 • --. Unci££siifi6& Excav&tU©n^;B6rrofe ■-;":-.:, . 3-8 

a. General 3-8 

b. Eorrow Area B 3-9 ; 

c. Borrow Areas C and E 3-10 
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Paragraph No. 


Paragraph Title 


3-07 


Rock Excavation 




a. General- ' -■ r " 1 : 

h. Final Grades and Excavation Lines 
£* . Blastings - ■ ',:■? tV-Vv. 
. d* ■ -Benches ..■■: ' -' '■■-- ■ - - 
e* Definition of Lines 
£ . Hock Foundation Preparation 


-- 3»o8 


:>„. : .*. ' . . . . . - > * . 

Rock Excavation, Borrow 


3-09 


Safety Mesh 


3-10 


Slides 


3-11 


■> ■ Line. ...Drilling 
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3-10 

3-10 
3-11 
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3-12 
3-12 
; 3-13. 

3-1^ 
3-15 
3-15 

■;..'.:' a. Work Included -, / • _ 3- 15 

.■£•■,. Description 3-15 

3-12 , .. r .,,,., x .., ( ,uMea.surement -^ 3-15 

'".} .- . - : &> rUnc_le&3ifiied Excavation, General 3-15 

b. Unclassified Excavation, Eorrow ,3-l6 

£• Rock Excavation .:: ;. v - *3-1^5 

d. Rock Excavation, Borrow >l6 

e. Safety Mesh; :-=•-: . :>:!' -■-•'■'■' " 3-1^ 

f. Line Drilling " 3-17 
£» Machine Cleaned Bedrock Surfaces 3- 17 
h. Hand Cleaned Bedrock Surfaces • 3-17 

3^13 . Payment . - .- V< ! - : ~X _; 3-17 

a. Unclassified Excavation, -General 3-17 

b. Unclassified Excavation ^-Borrow,'. 3-17 
"c. Rock Excavation 3-18 
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e. Line Drilling 3-l8 
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■ • X£vr*^^^ -: : '"■■■■^ -^^ 

"' $$i* ' J$&$, '^> jju^ i- Axe.. .wc^',>^^e^,^.^-a"^^%,^f the^eci--^; ..,■. 
f icat^ons r ^a#| : sts; lo£"f ur^shing ,aiji .-P^w* *.■ e^ or ^" hf$^0^^>-- ?®& dPBPli- .-./. : 
ances^ ani. ^ 

a^dl^ele^ips* ^^pS^^' y ^fa^s>*"*|^'eg^. £j& noted- : beisw, f : in. ; s£rdct r ac- : ,■.-.,-... 
cdrctance ^$^t$is,''s^^ipn' Qf t% K ^^^^^^;f^^-^%-^5i^^^- '^- £v 
drawii^sV;!a^:^^ 3M%v 

section''' or /IsiieV;^^ 9S^:-?^ a Y^^ 

(2) utilities^ Sains, "arift" culvertj aiid (3) the' foundations and removal 

of aux;^&ary r . cpf ^^ , fhe re- 

theseJspec^icf^on'a,.^; ^rf^y;'^:^' ■■\V? "-o'i'.b^.^;-;^r; ir. s-ci.vr.v^ox^ vc, -;■:■-' 

".^..fcV/I.^e^e^ usejL / ^ :r t^t^- i seat i ifn ; i^_ ■■ 

defined' asTi^ 
-tfab^^^'^j^e; . ■ftop^^i^i^^ . ': ' : ^ r ;^ "7 '^ > ^ [., ,^ ^ .ii ill'! ^iv:^ ".o i:oii-H---in: .;■-:,;■-■. 

the^ceptjo^'^ $3fce^s- i: pf.,£hQ^e^;;j, ^ ■ 

requl^e^f^^ -.:••■ 

riais'sna^.^^iji^ 

dams* -' ' $be!ldnly'>xeess '' m^te#iaX,'.mii.l,% stripping; materiaa^-not -rehired .,. ; ;.- ; 
for producing topsoil. Only materials 'unsuitable for use in the con- 
struction of 'embankments and for topsoil shall be used in constructing 
auxiliary and temporary cofferdams. 1Ehe Contracting Officer shall be 
the sole judge as to the suitability of all materials. Materials shall 
not be spoiled unless specifically authorised- Materials from required 
excavations and from borrow areas shall be utilized in the permanent work 
as specified in other sections of these specifications. The contractor 
shall conduct the work 4-n a .manner to utilize all suitable materials 
from the required excavations "except that earth materials from the re- 
quired excavation for the dam foundation cut-off within the initial 
limits shown on the drawings which is in excess of that required for the 
completion of . construction, p£ .$,he , random se^ticin ; «f the : jUke, rmay {be 
placi$^|£ $^spo^a3^ 

ri£i£';&^ ^ : tbJe- project, . 

t^^^'^l^'''^^^kttsm^^^ i 'i&^. fpandatipn 6x&£n.,Qp the 4ike. r . £ or the. con* ■ 
'sfcr%1&bh of .^fcixes^ ^oi^^i}^^^ ^#J^ .^^Q3C ' y fetie." ia^ii V£^uHa.a,lii<>¥j v ^t%^fc ^pf ^ w^tfaL^.ii the, ■ -. , 
initial iimil^$$^ c^^%t '^^n^i'^sisail '^d^err^-until materials. :■.-;■ 
from;" fee : s£ 'j.exc4v85;ion^ c$a r ')>? ^f^'jQ^ ^he. cpns1truction :j; bf t embanianent'. 
and dth^r' "fiilW unless th£' contractor stockpiles' suitable fill material 
at his own expense. 
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b. Disposal of Excess and Unsuitable Materials . - Excess and 
unsuitable"~material from required and borrow excavations shall be spoiled 
only when specifically authorized, All Materials which are authorized 
to be spoiled shall be disposed of in the spoil areas shown on the draw- 
ings and in excavated portions of borrow areas designated herein, as spoil 
areas. Frior : fd' placement of ifiaterialSj, the foundation areas of all. 
spoil areas shaXl^be- cleared of all standing timber leaving no stumps - 
higher than ; 3 feet above the adjacent ground/surface and the material. ^ 
thus obtaihed ;; shall be disposed 6f ' as specified in section 1, "PREPARA- 
TION OF SITE") for materials Obtained from other clearing operations,*, .; 
No separate paymehi will- be made for clearing spoil areas, payment for. 
, which will/ be ■ iiicluded' in that made for excavation' of-, the materials from 
their original 1 sources; S$oil materials shall be placed to the lines 1 and 
grades-shown oh the drawings or as directed. "Art spoil areas shall be 
graded" to the ^fink^ limits shown bn t he '' drawings or as directed, so as to 
provide sightly and smooth surfaces sloped for suitable drainage. 

- -• " -'c . :: - Stockpiling ;' : "- The contractor ' shall stockpile stripping, . 
topsoil/ rock -slope -protection, 'and other materials ^irom required and 
borrow excavations as required for the execution of the work. In addi- 
tion, the contractor may stockpile, materials for hi a own convenience 
-subject •to,pri^rVappr6valv,. : .;4il : materials to be ^stockpiled shall be ; 
placed in 'approved' stockpile "areas which "have been cleared, grubbed,. an<$ 
graded. : Stockpiles of random fill material : shall be s lopated- in approved 
well drained 'areas and the surfaces' of the' stockpiles at all times shall 
be graded f6r • drainage ahd ; rolled so as. to be' smopth. .and relatively 
watertight,: 'Stockpiles of rock slope protection material, shall be main- 
tained free 0f ;! earth'and v shall ;be' constructed in layers in such a, manner 
as toi prevent 'segregation. 'Each layer of stockpiled rock slope protection 
material- shall be'- formed' by'" dumping; loads of tne materials directly upon 
the surface of \ ; the previous' layer. ' The dumped. loads, shall be levelled . 
only to the'extent necessary tbform^. 'a base "for the next layer. No 
separate- payment-will be made for the placement of materials in stock- . 
piles''6r their -excavation therefrom, for 'the grading of stockpile areas, 
before placement and after removal of the materials. . Payment for all work 
in connection with Stockpiling materials under this contract shall be in- 
cluded in 'the contract linit price per cubic yard for the excavation of 
the materials from their original sources.. Stockpiled material in excess 
of the quantity used in the permanent work shall be removed and placed in 
designated spoil areas unless the stockpile area is approved as a spoil , 
area, --'■ : " .-'■.\ ! ' '.•.'-'„'.'■ 

' — * Shoring and Sheeting, Safety Mesh and Rock Bolting . - .The. . 
contracior"~shall be re sponsible for the unfinished work, and for the safety 
of workmen from danger ' of ; caving;, slides and rockfalls unless otherwise , 
specified. Shoring' and sheeting may be used at the option of the contractor, 
except that if considered necessary and the contractor does not use them, 
their use will be ordered at no additional cost to the Government. Shoring 
and sheeting shall not be used for excavations which are to be filled or 
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backfilled with compacted materials unless' specifically authorized. 
Shoring and Meeting shall be erected in, a safe. and., workmanlike manner, 
, in. accordance with the requirements- of -the" Cor^a : ;Of ; . Engineers. Manual, 
- -/"General;, Safety &et£uirements"-, tan & shall 'be/pla£ed' in such" a. way' as to 
-afford an ample ^clearance for ready inspection, of .permanenfc.work* .....j 
Sheeting. shall be: so constructed arid carried to such depths as to prevent 
excessive inflow of water and intrusion^of sand and other materials into 
the area ; being" excavated-. ' Shoring and sheeting; shall "'lie.' removed upon 
completion of the permanent work ds soon as the construction does not 
require its use. Where shoring and sheeting are used in lieu of excava- 
te. ;tions to fulldimnensions of the pay lines', measurement .will b F e taken to 
: -the/.paymehtainesas shown on the drawings* Safety mesh shall , be installed 
>. as- specified elsewhere in this section of the specifications.. Rock, bolts 
shall be installed in the scaled rock faces as specified in Section 5, 
"ROCK BOLTING" . Precautions shall be taken to insure, the safety of 
, <\. personnel "from hazards of rock' falls or rock slides, 

•e. T'emporary^' Drains/ Pumping, and. Onwatering . r ffhe. contractor 
shall maintain the sites of work and adjacent grounds in a- welirdrained 
<:, conditions Temporary drains and ditches required shall be constructed by 
: the contractor at no additional expense to .the Government, 0?he,con-! 
■ ..tractor shall provide all necessary- equipment and" materials ,and, shall 
unwater and maintain in a dry condition the foundation areas for the 
various features of work to the extent required, by .the, provisions in this 
a and :other -sections' ; of the speciflc#t;i'oris for . excav^iou,. preparation of 
: : foundation ; f or ; the dam ' and -dike, Routing,. ; placement . ,of ' fill, .' backfill, 
and all materials in : the ; dain, arid dike: and! other fills &&& for -the con- 
.:- struction of concrete structures. ' Payment for pumping, unyatering, and 
. : lowering the ground water iiable for. various features shall', be included 
.;.. in applicable payments for 1 excavations of jnaterials unless, otherwise 
. designated^' '?'"■■ .,-y'^. --> >'^ .■•■■■■; - ■ ^-^ ■■ 

-v '■:-£;- Stones in~ Excavations i ; -; Boulders ex$. stones will be en- 
.« ; countered- during- unclassified'ex^avatidh.,;^ stone encountered 

in required excavations shall be disposed" of as 'directed. Stones and 
boulders shall be removed from random and .impervious fill materials prior 
-. .to- compaction and 1 shall; be^utilissed' 'i^ : roe^ slope" protection as specified 
,- in. Section. T> "EMBANKMTO' 1 , of these' ^ 'specif icat ions , . : Stone s and boulders 
,:■ removed from-mate'riai'during, borrow excavation: shall \ be" disposed of- within 
the. excavated portions' of '- the- borrow; area. in Bn approved manner to /form 
sightly piles;" ;■.:«";-•■"; ;; '' :;: ' : ^ ■ - - -; -■ /*./.], ......■.'.;,,. 

1 £• ' s ^^ re ^" t py'"^^^^.'^^%.^^.^^?^;^Pgo^^' '' " ?° the extent 

required, ' portions of stripping ffiaterial shall be propessed for tdpso^l 

,-in accordance with' Secti6n ^'3, ::u TOPSOIllHG, £&EDim, AND MULCHING", of 

these specifications. 
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3-03. CLASSIFICATION. - Except as otherwise prescribed, excavations 
will be classified as follows: 

a. Unclassified Excavation . - Unclassified excavation shall 
comprise the satisfactory removal of all materials including those re- 
moved with the aid of drilling and blasting, except the materials re- 
moved as rock excavation as defined in subparagraph b below. -'■ - 

b. Hock Excavation . - Rock excavation shall consist of the 
satisfactory "removal of the following: 

(l) Boulders or rock blocks detached from -bedrock measuring 
3 cubic yards or more in Volume in overburden materials to be excavated in 
the rock borrow area and 2 cubic yards or more in volume to be excavated 
elsewhere. ■■■■■■■'■ 

"/" (2)'- Bedrock which, as determined by the Contracting Officer, 
can fee removed only by systematic and continuous drilling and blasting. 
Excavation of bedrock will not be classified as rock excavation where the 
bedding or fracture system of the bedrock is- such that it can be removed 
in: a practicable manner with power equipment such as a shovel or a rooter. 
Excavation' will hot -be ..classified, as rock excavation as a result of the 
intermittent drilling and blasting performed by the contractor to increase 
production 1 . ; . '- 

■ r,:v - c. : Where material Is encountered for which the contractor claims 
classification as rock excavation for its removal, such material shall be 
uncovered and Exposed and the Contracting Officer notified before pro- 
ceeding with its excavation. The contractor shall not proceed with the 
excavation of ; such material until it has been cross- sectioned and classi- 
fied by'ttie Contracting Officer. -Failure on the part of the contractor 
to ; uncover' and "expose such material, to notify the Contracting Officer, 
and'allow time for cross- sectioning the undisturbed surface of such mate- 
rial will forfeit the contractor's right of claim to any classification 
other than that allowed by the Contracting Officer for the areas of work 
in which such materials occur. 

''■■—— ■ d. Stripping . - Stripping shall consist of the removal of sur- 
ficial materials judged by the Contracting Officer to be unsatisfactory 
f*6r use as' foundation materials or for use in the construction ■ of fills 
which' materials 1 shall include sod, topsoil, stones, swamp deposits, 
organic materials; artificial fills, road pavements, base courses for 
pavements, all ioose rock oh the surface and other materials judged by 
the Contracting Officer as objectionable. Stripping shall be unclassified 
excavation except for the removal of boulders or detached rock blocks 
measuring 2 cubic yards or more in volume which will be rock excavation. 
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3-C&. UKGIASSXFlgBEXCAVATiGK, GEKEEAL. - a. General . - Unclassi-fiM: 
excavation, general, shall consist of the satisfactory removal, hauling to 



grades;,: .and iSlo^e&rOf /all- project-* eatuTes: -&& shown: oarthe-drawitogs arenas '■>:: -j 
modified .dntba.^ except^materialsVtoa* I rv 

vated :'froto the; toarafcow-jareas . ; C2uas:. otherwise : specified- jin ^Sect^cte •!;: .;,: ■.-,:.■■ j "; 
PREPABAIIO^ ffi SITEv; U^ al^iincludet >;: 

the satisfactory irjemov&l and: hauling; .te ./spoil -.areas of^materials: je^cavatecl-.' >: 
in the -rock borrow? area to 1 the .exteaat directed* All excess. a&& uttsuitable'..' 
mateaiia&.f&er d&filii^d :±n Paragraph: ^D2^n from >the< Required ;. excavation $^ v.; :- ; 
shall be; disposed; :e-f -in ;the. ; ^poii are&s :&esign'ated-. on ithej^awiKsgs ■ jpr oi^.; 
def i&e& ctothis rspeoifijcat ion; except: that ^poilraaterialj shall h&: placed-.- - f 
to a minimum thickness o£ 5 feet to form the, 1 ." spoil hlahket^^J^stream'^Tlu//,: 
from the dike as shown on the drawings. The sequence of operations, to 
insur^the^imsdimura^u^ mate&ials :from; required excjavation, is 

Bpecifie^itoPara : graphj3^P^^a^^e*'i'"-^ -^;-,;:■;.t^.;■ '■;:■ sJ.br:":: 1 . ■:-,•" .tUls'r.: \.-;, 

" '"■ '5^4 -^triippiPS * . ;* Stripping shall; ta pe*fomed>/wi:thia:1ihet;arfea^ ; J ;t: •>. 
shown oa:th^;-drawi&gs.;and-stiall .he ; .limitedi:in.'depfeh:- so aa tol remove; ©mly ".- ;■'. 
those surf ieial< materials/ .cobs.^ embatikmehfc '.;' .'.-•'. 

fill material or unsuitable as a foundation material. Stri^i^d^era^v::' :. 
tions shall he performed in such a manner as to salvage materials ac- 
cep^ablejSor^prociessingi.^pr topsoii t©/:.!fcfcQ:.exte&^^^^ 

in ! Se^i^^,:;^ ;;!■;■•; 

soil; containing huau;.S;. material .shall: be/--. .stockpiled. ,. ; The Contracting;^ i.:d : : ■■■ 
Officer ^.sfealiL:guide;an^' control: the. e3tte L n-fe.,,an^L final. &s$&h: of stripping;..:. .r 
and may diract, : ^he: eont^ra^tor to- strip '*©c-t&fe : limits and.:,d6pth^ :di£Eerent, :..; i: 
from those . shown : on; the: drawings, at, no change., in .the - .contract- unit prices.^ ■ . 

__ rr.RoMSj;: turnarounds parking; and^ buildiflg ,areas>: 
and.;Other rfiguired^areas j3feali;r;fee'- ^adM^i^:; I ao.cordance:.with: the -sections -.. 
indicated-, on. tihe :i drawings* : ^- ghoiilder s : *, ; - ^itchesj, site Sloper, suJ^adeB* [ and.-. 
other des^-gnatedareas; ts^iaX^L ?"|><s^. 5^r'^Jnpie!^.- .^?>st.-:-^ax^e9»<?.v-4.'!&rjfr-.: n*»t>.v Bdd workman-, 
like manaer.-tp;; the^lines-, and grafters ,©h : owBtp.n^r i |he:- drawings. -.or --Stakes, in. .:.-;..; 
the field,.-: The ^ rGa&rg£«-Y©,l w^l-3,':.^p.laQed : :*teft3.1.: : ber--' .i "v 

shaped rtp= a uniform3,y eyenr. ; and ;: 're^lar n .gra^e' ; ii? accordance:-, with: 'lines .and, '■■-. 
grade a, indicated o.nj.i^e.^-awings. : pr as ; determined;? in: the.; field*,, ;. ; ., /.-,:. ■-;.■ ■ 

yi. : d. ^ feitial^teagh.f^ ■;¥&&;- initial. , 

excavation"*for the foundation cut-off for the dam shall be done within 
the limits shown on the drawings. The bottom grades as shown on the draw- 
ings, or as modified by the Contracting-;,: Officer prior to the start of the 
excavation, shall be used to establish the location of the side slopes. 
If it is determined during the course of the excavation operations that 
the excavation must extend below the grades indicated to effect the 
desired cut-off or to reach the bedrock surface, the excavation slopes 
below the indicated grades shall be constructed as directed. 
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(2) The excavation shall he made in the dry. The con- 
tractor , shall install and maintain an adequate, system ©f; veils, well 
points* pr/other .similar, devices and shall Ipwer and maintain the water 
table i : n : the .area of :"|he. excavation -so -that the excavation, -grouting, 
foundation preparatipri,Tiand pl^ement of fill, will be entirely .in the • 
dry;. :;Pumping, ff'c?a -Open areas i "and sumps .within the area of excavation . 
will j&ot' tepefkit^ed ..except .for the ^rempvaj. of water; from depressed ,. 
rock areas at i'he final bdttpm of the excavation. .The contractor shall , 
be respongible $6r producing and maintaining stable earth excavation, ; 
slope's.. .. '/] .'. ^',, "!.',! VT". '.I.".- ,-;*.',!■! 

'* 1 ' '.';;;V .7. !\(3) ".Thirty (3o) v days prior to. the- start of the initial 
excavation, \ttie,. 'contractor shall submit plans and- data relative to his 
proposed system, or systems arid methods so that all work including exca- 
vation.wi^l be in the^dry, and to any prbposed construction . in the bottom , 
of the excavatipii to aid in'dewatering t)ie foundation surface and shall 
obtain written ."approval from! ..ibe. Contracting Off icer prior to proceeding, 
with the work, 'Approval of the dewatering system -Jby the Contracting 
Officer will not relieve the contractor of responsibility for the ade- 
quacy of the system ©reproducing and maintaining the conditions, required 
"by thi,$ .specification^or^sitali; approval be construed as obligating the 
Gov&rhraent for. any damage! except as provided for. in paragraph in SPECIAL 

coi®:piGfe e£^^^ . !. . 

v ...""!. {^) The entire, excavation, grouting, and foundation prep- 
aration vithin' the limits of initial work and the placement of compacted 
impervious .fill! up tp! r fiye feet, above the elevation of the adjoining - 
stripped" ground 'surface in the river area shall be accomplished prior ■ 
to .the.cohstructipn. of the upstream permanent cofferdam. The respon- 
sibility of ,the,. contractor relative to flooding shall be as stated . in -■■■■ 

s^scial'-cohdItions. " 

'"'■'' ; : ' •■*%•* '- ^o^^a^^caa. Drains and ; ginal Reach of D am, foundation Cut-Off . - 
This' subparagraph. applies to the . excavations .for the embankment foundation 
draj'ns..and the reach"of the -dam foundation cut-off. ;beyond the initial reach 
as shown on the ...drawings. The grades of the .bottoms of the. foundation 
drains, and cut -off as shown on- the drawings shall be. used to establish', 
the locations of the side slopes/for the, excavation except as stated herein. 
The 'downstream .excavation slope .between Stations 8 plus 50 and 9 plus 25 ■ 
for the dam foundation drain and both the upstream and downstream excava- 
tion side ..slopes .for the dam foundation cut-off east of the initial excava- 
tion limits shall be modified' in -the field according to' the. actual eleva* 
tion ..of '.the bedrock surfaces- to. provide the widths of., the bottoms as.. 
shown on the drawings. The excavations shall be continuously dewatered 
during expavation operations,, -preparation of -foundation. and the placement 
of fill ^materials -except that a .maximum -of 1-foot depth of water will be 
permitted in the bottom of the. excavation for -the foundation drains during 
the placement of the initial layers of fill material.. The contractor shall be 
responsible for producing stable side, slopes for all excavations and shall 
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provide ' such, means : ^ 

excavations for^fce 1 dam shall hdt 'be 'accimplishea un^til 1 the excavated 

materials can be placed directly into the random, fill, section of the dam. 

'"" ' -f *'• - Service ; Bridge ;, .^The'e&cavattoh for'the service bridge 
abutment shall not be made until after the compacted .impervious fill of 
thesa&ifc'at 'the location of the --abutmefit ' ha'fi been~;cpnstructed to, an. e^e- 
-vati©^ ©f~3 feet abbve : the : bottom'Of "tnere^ulr^ fex^^'ipn. ; ^ciavation" 
for the construction of Pier No. 1 sHall'not be starred until the dam 



for the construction of Pier No. 
embankment has been completed to Elev. 593. 



-.- -"v" 3-05^ : OI£Arara OP'M - a. General .: > ,'$he prepara- 

..-: ..;tiPa' of -rbelt '-"surfaces ' against which • concrete^is to 'b.e -$i%9$& S. s - s^eci/ied 
;;j - -elsewhere -^in t^s ; Bectfbfe"bf the ; "spWclficWeibns v ; a^eVexcavation, ; .at, and 
;v/: cleaning cf'#ther :;: be^dek surfaces ; 'shail be id'accprtjanc'e with^tlie provi- 
.;:-. edons in ^e ■roU^bwihg sub'&'aragr^." * A?ess Pp&t >&$»• 'those .designated 




stated else^ere^ -ih : this ^section'. 



-;■} '•o i ::vy' bi Machine Cleaned .' ^Thfe ^bilo^hg;bgifcpcfc;,s^r$ac"es. shall.be 

^!'aachl^e/cfeanea K 'r' v ;: ^'.^^V,?/, '. ^"" v ,,"/- ;( ..' ''-V^l*.\ v- : . '-,■;• v-%^.-- ."* 

->v ■■:■■» '-;'■< r ^ (ij^ 'surface^of : beitroCK;belotf vj&cfi the^ rock 4jr to .be, 
: o" -excavated for rock siop^ j pfbiectibn material ihclj^ng, rock' bprrov. area. 

..;.;.■: .;.::.:' ,V ■•^^-■i(2) j Surface s t: oFbedrbc| w|thih tHe,;^ ' 

- :•:.■•■ . "machine > o leafted" ' areas of ^the^'f ouria^t lOii^df '"the !emt;|nkmenVs as . : stqwn , on 

the drawings- -- 1 - " :M ^ '"■' ''"' " A '" ""'" 

, - :. , ^^--^-^aohine/el^^f^g'^all^^c^sist'^f ^he^mb^i'bf'.all dearth : and.;lqose 
. roc&:.and ■rock ' fr sgn&fts e frpm :V ihe -entire ' bedrpci .surface . Inctuiiing . arenas 
of -depressions;, large - erev^cts? ■ E ani';iat ,i ^ p^en^^bint s ; r 2^e ' material „aeed 
not : be. removed ~i£ ,J area's '%her& the h6r iafcrntal' ' vidtia 'pt "the openings! '. .are, 
..■:l«ss-tfaan'l& ; dncft^^ be. , equivalent 

■;i;o that' obi^iiSabl^^wit^^^btniess pae;^ait&r : yard "o'a£kbpe : dipper* after 
; ;'■ cthe ^material has 1 -been loosened' -$£ prior operations*" "HbrocK excavation 

:wiai be required to -remove-" 6y^flit^s[ : ^iMiV^c obstacles po the, cleaning 
. ..operation. ;'-■"■■ ••-■ £-.''■--- ;;: ; ; ^^"--y ■. -■■y' ■■ ^ -yy ^ " _y; , ^y ,". r ■•...., 

-!.: ■, -v c^ ' gand^'Cleahed . "-* llla^'folibwinfe'^e^bclt; sUrtajces' ;^alX ife ;. 

."hand: 'tiliBtoetf'-V-" ■- ! ^ ,/ "- ■ v *' 1 ' --.■■■" -^ ^- "/'...' "7 • /'*■■'-■.■ 

:;; ',;'■■ . L<- ;&.:'> x.^ityz Surf acfcs -of ■ areas 'within; the/'emb^nMent fpun^ation. 
areas: -ae :iniii<^&a ■by''the'-drawings. ; "■ ' ^" ,-;,-. ..... 
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(2) All surfaces within the limits of an embankment 
foundation"' area to be ■" stripped or excavated to bedrock as shown on the 
drawings-exempt- areas designated to. he "machine cleaned" . 

(3) All surfaces exposed by stripping operations between 
dam foundation: cut-off ■ and: the. upstream .limit, of. the -previous ;sone. 

~. ■-■ fi (h) All -surfaces -within the limits of : an embankment .,. 
fouhdation produced by. rock excavations for concrete structures except. ; 
areas" to be ; covered with -.concrete. ■..'-.. 

Hand cleaning of bedrock surfaces and rock surfaces produced by rock 
excavations shall consist of , the removal of all earth,, disintegrated bed- 
rock,: -semi-detached: or detached rock blocks, and; rock fragments -from the--., 
entire bedrock '^surface 'including areas: of depressions, crevices and joints. 
The 'bedrock surface shall be cleaned < by washing or sweeping., ■ In. addition, 
all cracks, joints? and; crevices dia .the ;bedroek, surfaces, shall be cleaned; by 
use of "gets of air kr water or! a combination, thereof to; the. satisfaction 
of the Contracting Of fleer immediately prior to. -the placement of compacted- 
gravel or ; backfill theredn or^in the. preparatioaa for the filling of these, 
openings with mortar ..in rareas-. to be .covered with; compacted impervious fill 
as specified in Section 7, "EMEAHKMEKTS"- Hand -cleaning in the areas 
against which impervious materials are to be placed shall be accomplished 
after the special rock excavation at the surface; required to reduce the 
quantity of hand compacted fill and to eliminate" overhangs ' as specified ! 
elsewhere in this section of the specification. Hock excavation will not 
be required' ;at surfaces -of. rock upon, or against, which gravel fin or gravel 
backfill' is to be placed, ^Initial hand, cleaning of : rock' surfaces produced 
by rock excavation for concrete structures and to the extent practical, 
the billing of -the. cracks. with' mortar as, specified in Section 7, "EMBANK- 
ME1STS", -shall be accomplished -at the -same "time as the preparation of rock 
surfaces against which concrete is to be placed. 

-.3-O6. tMCLASSIRIEB. EXCAVATION, EOBROW. ■- .a.c . General .- Unclassified 
excavation, -borrow, shall. comprise the . satisfactory removal, hauling to 
the project features, hauling "to and placement .in stockpiles. and spoil 
areas of materials excavated from the borrow areas and, removed as un- 
classified excavation ^defined, in. Paragraph 3-03 of these specifications. 
Materials shall be excavated- from the designated borrow areas to the ex- 
tent -required to obtain suitable impervious fill, pervious fill and gravel 
bedding 'materials.-: The Contracting Officer shall guide and control ,the 
stripping, removal of unsatisfactory surface materials, and the selection 
of materials in the borrow areas to obtain materials with the specified 
requirements. The contractor' shall excavate pits with a backboe or bull- 
dozer in Borrow Areas C and E as directed by the Contracting ; Officer to 
obtain information required for the proper control of the excavation to 
obtain the desired materials.- -It is expected, that approximately 50 pits 
will be required. Boulders and oversize stones removed -during the 
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excavation : shalI : be^d$spo^d ; ,of ■Sa 1 tiid s sjpbil' areas." All clearing opera^- ■ 
tions shall 'be a's'"epfeclfied : ''fn Section 'l* . "PREPAiMior C^ SITE", for : '. : '*'' 
clearing operations^ at dthe3"'l6catioris, :>! ' 

i* go^rov Area B . - £l) Impervious fill material for all em- 
bankments and fills shall 'be obtained n from Eorrow Area B. This borrow 
area shall he cleared within limits of 25 feet be^oad the limits of the 
excavation. Clearing for stockpiles and sgcil fcl^es outside the desi'gi 
nated limits of excavation shall he confin&d $0 the r actual areas required. 
The borrow area shall be str ifcped only within the area of the limits of 
actual excavation. Stripping shall ^e extended only to the depth required 
to remove sod, forest debris, humus material, 'and- material containing -small 
roots, all as directed. ' "The depth of striping shall not be extended in 
order to remove occasional or large roots which" can he removed during 
placement of the Impervious fill material. The required quantity of tip- * 
proved stripping materia* containing bumus'and organic material shall 1 he 1 
salvaged and stockpiled J &s s£ec£fied;in Section &3, "TO^SOlfcrjtfG, BEEffffiG. ' 
AND MUICHBJG", /or \l& in &>?rdw Area- 3, jsr other project areas to be tefti^ 
soiled. The person df e&oatfatioh slopes existing each fall shall be " - " 
graded, dressed, tcnsoile'jl and seeded, * ' ~ " " f 

r {2} tfhe impervidus fi^l material shall be excavated itf A - * 
nearly horizohtai lifts' extetrdirig over^ the 1 entire area to Be excavated, 
as indicated b^ the" upper limit of- sldpe line's as enown on the drawings. * 
Unless- otherwise directed, the final excavation slo^e lines "shall fee 
1 (vertical) on w 3 (horizontal) extending downward f torn thfe limits shown " v 
on the drawings except as specified in 1, subparagraph"^} helbw. The J 
finished bottom of the ex6avati6n shaia be uniformly graded to the 1 satis- f 
faction of the Contracting -officer. ! it shall he approximately horizontal 
with grades to provide drainage* of not steeper than '10 percent. 1 Ho ex- 
cavation shall be made beyond the designated final excavation ~sltme lines 

of Ion 3. The f * — " - - - 

a bulldozer or b: 




" . — -* v t ■ v*uu f +^ . b^^ilcuk vu jji-yvxixK ij.ujLBiiea scopes compasea. en- 
tirely or t^rtto^TOto^^tti; : Tlmnr : on th^ -'elopes- ■■shW ! %^lim^teuf :i 
to that v re^ireario:fill : ^ -W*. 

of topBOil.- : .- ' v -^" ; '-> ■-'.-'■■■':.-^ ■■kO-:o--.-'..-yi.^ om ..ts^iivv::.' c ixLs::- ^:-!.o &>? '$~. zoi.iv.-:*:': $ 

(3) Prior to the'start bf^bbrrbW :, -exc : avat& ' i ^" i 

tractor : shall construct; ditches., and ' ' - ' - 



excavation whic^;%iai : 'p^veht''kiff ace vs^'ifromlnteri^ 

of excavation .'' ;: ^dlti6^ ^bn^feh^ed'ln' 5 : ' r - : 

the exfcaVation^area W cSte^y bu^^ 'Wctf arearxJf^'- ^^ 

excavation' operations/- ; ^; : Hn^^ ^ - 

be graded ^tt^-^tp^^^^^^M^^hf^ons J ih' connect^ri ; witf ^a^n-^'-' 

a&e inel^n^^ieemilni of •tem^br^y ! lStche¥ i %hali %e 'subject 1 ^ the' '" -■■ 

approval of ^e^CbntrTCtin^ Of^ 

the Conttfe&fciftg-'C^ ^.ct~ 

Pemanent : ■ihttoe^t6r : -a>ai^^ 

of slopes at locations -shcwn^Wtae''^ 'if ■■-' 
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directed. The depths, excavation slopes and exact location of the per- 
manent., ditches shall -be as directed in the. field- . Materials • from. 'these . 
ditches shall .he spoiled- between the ditch and the excavation areas - 
unless otherwise' directed. ■ . : ,.. .:,■■: ," - 

_, ,.. ^ ., .... , ; j^h). ... 3£.i ; & expected that bedrock, will be., encountered in 
some'^a#3a$ r within the,., designated .slopes.,. , In areaer where:, bedrock become .a.-*. : 
exposed,' ■'.the '. excavation' areas- .shall be extended, to,- the extent practical^ v ■ 
so that ,^ne. .'rock t surfaces/ shall form the excavation limits. All- bedrock- 
surf ace srexpo.sed shall, be. cleaned, to* the extent feasible with bulldoser s. <■ 

<w, *■ '■■■ .L - £*■ . ^rrpw Areas C.apd.g .. -,(l) \ pervious. fill and gravel 
beciaing 'materials . shall be' obtained , from Eorrow Area; C ;and. if required -: •; 
alsq'fro^.^orrpv' Area E. . |The entire area of Borrow Area. C shall be.: ,:;-i 
cleared.^,. 'If the contractor elects,; thQ entire ; area of Borrow Area Ej 
may ^b.e '"cleared. , In both of these, areas, ./the required -materials are ■,.. 
covered. with, a /surface .deposit, of .silty ..sand,, or .sandy - : silt. underlying-" .-; 
the ,top.spii. : The thickness, of ;the : unsuitable, soil, andiStripping: mate-: '' -'." 
ria;t var'jfes. ir cm, 1 'to.' 5 :.£ee$ -^t^robabl^r. averages. 3 feet for both;' ' -/. 
Eorrow ^eas.. 0?he .areal. extent v to ,which these unsuitable, materials .: , : 
shall be removed shall be limited to that < required -to; -obtain I the re- , . 
quired quantities of suitable materials, The initial removal of un- 
suitable surficialmaterial shall, be limited -to.' g/3 *he'/iarea ,bf Eorrow 
Area cV Removal of the unsuitable. -surf icial material i"r.om additional -, - f 
portipns^of Borrow Area C and , Borrow. Area E; shall be- accomplished only - -■ 
upon 'written, .approval of the Contracting. .Officer* . O.are. shall be- taken: - 
in remo,y|ng^the.. unsuitable surf icial materials. sp- ; as. to^cpnserve. the: 
underiying,.sands,and sandy gravels, ' ^opsoiling and needing' of the .-ex--- ■ 
cavated, areas or final grading.; in these borrow areas, will not be- required.^ 
The/pohtr^ctingr Officer Reserves, the right, to. revise. the limits. of Eorrow ■ 
Area Q.!^^tne t field. ( ^tjjo^t:affecting the contract .unit price. ■ ''•■■'■■■■■ 

,-„""'" .; (2) The excavatipnin borrow Area^C and E, shall be, to the 
full d^pths^bf suitable materials except tl?at excavation: shall not be re- 
quired- below, the level, of .the bottom, of the; river adjacent :to, or opposite> 
the 'portion of -the area Jaeing excavated.*-, Tbe. contractor shall , excavate ■ 
the materials on a face for the full depth of required excavation, in a: ; 
manner that shall mix the materials at all horizons. 

3-07' •■ BOCK JJXCAVATION. -a. General. - The contractor .shall :excavate 
all rock at the. .locations of the dam, .spillway, .-water supply outlet works, 
and approaches .f or flood control ;outlet works as required for the ^permanent 
works to ttie r slo : p.es, lines and grades shown, on the. drawings or otherwise 
directed, ...Excavation to lines, and grades other :than those shown on the : 
drawings, will^he directed. ; ,in writing*- Rock, excavation shall include con- 
tinuous maintenance and scaling of the , side slopes* In areas of rock 
excavation, t^ rock .surface shall be maintained, in a cleaned condition ■ 
after overburden .excavation, and.; prior ; to. rock excavation, to prevent con- 
tamination of the excavated rock with overburden materials. The placement 
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of concrete structures shall fee to the elevations or lines indicated 'on 
the drawings, except as otherwise noted. In the event that excavations 
f^/ 11 ^ structure should reveal that rock or other material encountered 
?I ff ■ f U "^ ades WOuld Brovide unsatisfactory foundation, the excavation 
limits^n-that ■■areavshail:.be. lW MuBted-e»;nic>S8W"/to l, :^viae an- acefetitafele- 
foundation.- ^Additional excavation and. concfceti* quantities required by, v.; 
such adjustment willbe paid,fpr : at ^-eti^iks.con^iet^^'tor-^eieir 
items. : Weathered seams and joints: in rock-.ai,structure : fouadatibns -shaai'-.' i 
? e c .3f^ e4 ; t ? -«ound:roeifor to contact -of t^e:side> or t6 ^depth^f: hot . /v 
lesVthan 3-fee^^thte. Joi*Vor^se«/^ 
to facing concrete for the structure. J „.[;'; ;' : : :i - ■-'-■■- A.>/>..: v": ".. 

.■•■'■■■'■^"■ i %'/ ! l^ ! ^te8 and Ex cayation.tinei . V&e v ihh^n* -^^n^v- 
characteristics, or. the. bedrock ; will; require, tiat ekcaVat;ions ; be"ca^fully;cr. 
made in- approach .-to-- the .grades .and l*nes ^sHowh. oh the : drawings* Frtim - ^ b 
°^SI at i°?f' 0f the breakiQ S - characteristics of /the rock gained'at" the ^ - --■:. 
out^fc of *ae work and: as the excavation .progresses/ the charges' 'used ^in^. v 
blasting ahd the loading and, spacing of o>illed.hol<W will ^be revisel ■:%&■ ■ , 
prevent-overbreak and shattering. of. rock , outside .the design 'sloped or". .- '•.:■- 
grades.-' -We blasting .*sfaaU.; fee, ^formed ^only,^^ 

extent with explosives .of ^ehj^al^Iaai^, as. will break i&e-rocfc -^. 
to the lines and grades, shown Gn : thedraVings,and yfetWiil not fraeiure-w^ 
^r^ ^^ G P«a i^ipient.fractures,,-,enlarge existing- rraetu^'es;- make the r.i 
excavation-unduly large.pr irregular* or .cause. other" 'damage -bu$ side- the -.- - 
preseribed-liffiits: of excavation.. . No,,hole; for; blasting shall be : - drilled- = < -■ 
more ttian .two-thirds the r depth, of- propos.ed,;,excavatioiis :! over l'5 feet; w : • ■ ■■ 
Blasting : -efiall be performed in, £ manner... most practiciaDle, 'solas' to ^obta-la' ;- 
maximum production of fragmentation suitable ;£or ^placement' in" rock filter,; 
^excavations approach f3|nal l^nes and graces, .the ^th^ holes- -for - --' 
blasting-and; the amount :o£ -explosives . snail oe : reduced progressively; - : .™ .-,-. ; 
Whenever,-, to, the opinio* ot t^ Cpntracting'.^ficer/ blasting to grade - I 
or ; . lines may -damage the : rock against ,.wi?ich Concrete-' is ; to be placed/ - r ■■/ 
excavation- within,! foot ofr line^/and irade^shalr : fee done by ■ drilling^ - 
chippi^,,.picking, barring, wedding pr.^imiiar 'methods in which explosives 
arertiot used, and, whic^ wj&l cleave, ; tfee ;fpuh(iafion ; -bed or sidVwalls in -a . ■ 
S 5 T? ^ toshatt ^ e ^ond:m©^ or "open planes--- ■ 

of cl&ayage or jointing. :are encountered ^icUrapproximate and are bebind;- 
the design-slip andr-present a : potential slbpe or slide ■ condition hot - ■-:: - - 
amenable to bolting,; excayatipn- i; shaii.,be:;ma<ie. to these planes as directed, 
by the Contracting Of f icer . attapplicable unit prices^ ■ The contract Wice, 
for rock excavation shall include ■ scaling of the side slopes. 7 The^' sides- - 
of .all rock- cuts, will ; .be.;carefully.,5caled. of all loose and projecting 
rock as .excavation; progresses. . ; . Re scaling, wil'i' be required at no additional 
cost- to the Government- a Si ,often as may be" necessary to permit thorough ■>■■<. s 
inspection of the rock-surface or whenever rock remaining In the •side'- ■-: 
slopes, lo&sens to the extent that, it -becomes.' a potential safety hazard, : 

°-" Blasting . - Any damage : by blasting done tot^ie" work or to ;. 
properties beyond the limits of the work shall be repaired or otherwise - 



3-11 49 



satisfactorily cared for by the contractor at his expense. The contractor 
or his surety shall make investigations or prior inspection of structures 
near the areas of blasting and shall provide such vibration monitoring 
during the blasting operations as may be necessary to assure conformance 
with regulatory statutes or directives established by state or other 
authorities to limit the amount of vibrations generated by blasting. 
Such investigations shall be conducted by a qualified vibration engineer 
and copies, of the ; results of investigations including seismograph records^ 
shall be furnished the Contracting Officer. The contractor will be re- \\'" 
quired to : .submit ; a -nlan ( Qf operations showing the proposed s^ze, spacing, ■; 
depths an^lpa^ing of -ail holes and to obtain , the " apurpval 'pf ' the QOn- 
tracting ,0f f icerphef ore such work is started. Jtfaen, 'in the'o^inioh Of 
the Contracting Officer, damage is^.being. done to the rock. outside, the 
prescribed limits qf .excavation, . %ke. .contractor will be required to revise 
his drilling and /blasting procedure to obtain sound slopes and grade 
lines an^.such rievisions^ if necessary, shall include %he "drilling of 
closely spaced -holes at no, additional .cost to the Government. Particular ' : 
care wiii be exercised'in excavations for the water supply outlet works, , : .' 
in approaches to and for portals of the flooii control tunnel, and' in ex- 
cavations, jfor.bridge. .seats, and.slppes below. Blasting within 100 , feet of 
concrete rwhich, has, !been,ip. j giace'aess7than; : seyen (7 : ) : days' w^l"n6t b6~-per- 
mitted under -any circumstance's, ^ahd blasting, in' -the vicinity 'of cdnerete 
older thaa seven (Z) days^wiil be permitted only if approved by the J Con- " 
tracting -Officer, ^Approval of the .methods of .blasting or the strength; '\ 
and amount p£ explosives ;use& will not /relieve the contractor of his t-e- . 
spOnsibility ,in .connection. with damages' resulting from blasting, pperation$. 
All operations^ involving the transportation, storage, . and use .of explosives 
shall be conducted 'in .accordance, with applicable laws and the! Corps of;. 
Engineers, handbook "General! Safety Requirements" . ahd\as; specified in 
Part II, : SPEC_lAi COipTripHS. ' .The contractor shall provide and keep on the 
project at, ai^, times a radio frequency ammeter, or in lieu thereof , a pilot 
lamp which lights up brightly at. 0.6$ ampere as recommended in the Institute 
of Makers of Explosives. Pamphlet $p. ' 20 dated 1956,7 entitled,, "Radio Fre- : 
quency Energy a Potential Ea?ar.d in the Use and ^ransportatiph^of Electric. 
Blasting-Caps".*. .Tests, shall be made before, loading every round.; The con-" _' 
tractor shall.be liable for, all injuries or' deaths' of persons and all 
property damage caused by blasting, or explosives. 

d. Benches . -.Whenever' a bench, or other horizontal surface; 
superimposes a- vertical or sloped face,- .the.'e.xcayation of the horizontal;' 
surface ^shall be completed before the vertical or" /sloped surface is begun . 
in order to prevent loss of or damage to. the vertical pr sloped face. 
Blasting for the bench excavation shall be carefully controlled to prevent 
damage to that rock which will subsequently form the vertical or sloped 
face. 

', -e. Definition of Lines . - (l) . Rock, excavation on which concrete ' 
structures~are to be placed shall be to the following lines. The "A" line 
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*.-■■■•■ SECTION 15 : 

IftS-lSCH WATER SUPPLY PIPS 
(Item 65} 

15-01. SCOPE, - This section covers construction of the ^8-inch 
■water supply pipe, complete, including pipe supports and appurtenances. 

; --;15rQ2.^:'APH^CABI^-PTBBICATl6NSt. -ViTheiifo&iowisg^ public atioas ,:bf 
,rbhei:issues,;lis&ed^ bytbaslc^designatioh 

oniy^form. a\ f part of this^ecifieationvto^ 
references thereto v A ;:■:■[ y?;v^\ii.^ <''~A ! Z£Z\ ^ ^-^O ->"J f.; rA/o*> AX;v.:v: ^:,^ 



■'■■• a- -'-'Feder^^Speclfi cationj a^-^^^ nr. r,:uq £■.*.. 



SS-C-192d Cement, Portland. 



"by the Pressure Method. 

;^...: :..■•■ c. or florps-jef-'Englflie arirp:^ ^ri; ? w*''' — ' : ;: ;^-""-'" ; ~'> ■"■"■'■' '- f ^' =■ - - ; 

.'■■'-;■■; ..^£1^1213*55 Vv ^:^ 

.• „■ ,. - : : : : , . .-,.;- ;> ■ ■v.;ru"i:'.\o'ir--'*' .' ^ :- cr^j *:f or; "Concrete v; •(;-.]: : :r,>^ ::: ; 3*;.' Jf-"--'..^. 



d. American. -Wtfber Works yftsfeaed^bifen-'^t^r 



-. anlOQ-5S:c>*^:~."^ ^^^aast/^Iro^Pressu^e-TOitings^^Ci 
- c-30lk58^ r.^--.:^^ , :i: i .rijte4rtf6r<fea- Concrete Water Bipev-steei 

Cylinder Type, Prestressed. 



r*l 



i.-.; e .: ;:; ^erj.^an;;-at.and-ards Asso ciation S£aMffrd |;-^ 



?}, '.'<'■ 



-,'^;,x'??k:;"' L/i-^aaAa^X^S^-V^c^ U^;;Ca1rb-:Iron>:Pi^i3sist (Pipe for ■ 

.' Water or Other lifc^ds^X'i --•*&■- :"-■'■■- 

;■: ;:a'5-.03.i x>G3aiKtti^u*'-P^neret'&p^:^Wi^ontorta tfrfche applicable 
requirements of , «A,- ; C:30ir,58> -.except; -as modfiea-;^rein^f^er:i^--^en'o- '■:' 
pipe joint shall he sealed by a rubber gasket. Each length of pipe shall 
be previa ; with >1^W .farmed: by! steel 'Joint rings securely 

welded to; r the ; i.cyl-inderi[:;:::3fee:; spigot; ring ."sfcsll^be Xi^ed--wi^i : iGoiacre.i:e- 
on its;-exterd©,r sj^£ace; ^Portions;, of. the*;: -joint '-rings vfeietowlll^fc* -->■ ; 
expos ed^^after^the.'pipeols.i^ 
by a metallic;<c0atlng>tfr eajuivale-nto;> '.;i;; ^/c^OJ.;'*^:.' ^-r-n;^--':..::.v -:- -y 
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applied "by an approved method. The spigot ring shall have a groove for 
the purpose of receiving, holding :.and /protecting the gasket. The steel 
for "bell rings shall he l/k inch or more in thickness and shall conform 
to Grade A or B, AS2M Specification. "A-283-; The steel for the spigot 
ends. shall conform to Grade A, ASTM Specification A-31- The joint 
shall conform in all essential details with the rubher and steel joint 
for concrete pressure pipe as manufactured by Lock Joint Pipe Company 
under their Specification. SP.5-,56-- . . ' .; - -:.:>' 

a. Strength Requirements . - Pipe shall be designed to with- 
stand an internal pressure of .not less than 135 pounds, per square inch. 
Two lengths of pipe selected at . random, shall be tested to «how the 
pipe will! withstand, the design internal pressure.. 

^- Re sponsibility and Certification. - All tests performed 
on the pipe shall be observed by a representative of the Contracting 
Officer. The Government reserves the right to observe and inspect all 
phases of the manufacture and testing of the pipe. The contractor 
shall be responsible for having the materials, concrete and pipe he 
proposes to, furnish /tested to demonstrate conformance to the applicable 
specifications.' Certified copies of the test reports shall be delivered 
to -the ; Contracting, Officer. before. the pipe is installed. ■'.- 

15-04. MATERIALS. * -The following materials shall conform to the 
respective specifications and the requirements specified below: 

a. Concret e. - Concrete shall be composed of portland cement, 
fine and coarse aggregate water ;and an air-entraining admixture. 

(l) Portland. Cement shall conform to Federal Specifica- 
tion SS-C~192d, Type II. - . _:■■;<. J;.; 

(.2.) : "Processed Aggregates. - Aggregates shall conform 
to ASTM Standard C33 ...except the; grading requirements shall not apply. 

(3) Air-Entraining Admixture. - The air -entraining - 
admixture shall be any approved substance- or. compound which will pro- 
duce entrained air in the concrete. The air-entraining admixture shall 
conform to Corps of; Engineers Serial No. CRD-C13 a&d will be accepted 
on manufacturer's certi.fication,of compliance. The air content by 
volume shall be 5-0 percent plus or minus 1.0 percent as determined by 
ASTM Standard. C231. ■-, , ■. =.--;.. 

(k-X, Water. - -Hater used, in '.mixing, and curing concrete ■' 
shall- be 'fresh, C/iean and suit able, for use as drinking' water. 

b . : ^Reinforcement . - Reinforcement steel shall be in accord- 
ance with AWWA Specification C3.03.-58- 
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■ ' ■■;■■. - " : o. Rubber JGagl^fc .:..■*;' The -gail^'fe^^pg-ti'^'^i^'fitftSi be 
vma&e Of -rubber; of '■, special 'CCffl^ositioii,' iiaylrig,.a texture to^a'saure'' a 
;,.;wat:er~tliht and per#ane&^seal<a£id "sh&ir.be the~ product .of a manufacturer 
>:V:fc&yifig ; :'--B*f'l<S6^ iElve^ears-. experienced^ 
irgaskefcs for ^ige joints. : 53ae •gasket -shall lie aj^optinuous; riiigy bf 

's^ltable^^rpss'sectloia/api of such 1 size as to, fili.the , : groove On-'the 
?:, spigot ; jd£nt xlng :W&en. the pipes are' laid. The rubber -gasket 'Shall be 

the sOle> element depended. upon to- make 'tlaje- joint" .watertight and %hall 
m; have Smooth surfaces free ; from pitting> blisters ^porosity and other 
,; imperfections.. :?;.'-;'."... ^ >-■..■..:—. '•■■ : ' -'■"■'■* '"'/ ' V ']'!'' >: .- ; ..- : i.-.-v ote ■*>'■■$ *'- r 

15-05. INSTALLATION. - a. General . - The concrete pi^e shall he 
supported on chairs, ,pr .other 'suitable* meaiis tq 'substantially" ahd ; unl^ 
.. formly support the "pipe: to. the correct line' ; arid grade : as: recommended 
;: : by the pipe manufac^uireri;-,;33ae supports' shall £e adequate to 'hold ibe 
„,-:pipe at .the correct, line ^and; : grad& during placement of concrete speei- 
, fied- In subparagraph c. below. The pipe shall be anchored to prevent 
movement during placement of concrete. All pipe laying shall proceed 
from the intake with the tongue ends of tongue-and-groove pipe pointing 
upstream. Each pipe shall he laid true to line and grade and in such 
manner as to form a close joint with the adjoining pipe. As the work 
progresses, the interior of the pipe shall "be cleared of all dirt and 
superfluous materials of every description. 

]■>* Jointing . - The pipe shall he jointed in accordance with 
the manufacturer's recommendations . In making the joints on the interior 
of the pipe, special care shall be taken to assure a smooth surface 
with no projections or depressions. 

c. Concret e . - After pipe has been inspected and approved 
by the Contracting Officer, concrete shall be placed and compacted 
around the pipe as specified under Section 14, CONCRETE. 

15-06. ANCHORS. - Anchors shall be provided at the quarter points 
of each length of pipe in accordance with the details shown on the 
drawing* Bolts, washers and strap shall be bronze. Material shall 
conform to applicable requirements of Sections 30 and 31- 

15-07. CAST IRON PIPE AND FITTINGS. - The cast iron pipe, tee, 
wall sleeve, bulkheads and adaptors shall conform to the applicable 
sections pf AWWA Specification C-100. Bulkheads shall be provided at 
each end of the pipe for testing but the upstream one shall remain 
permanently. Flanges shall be 125 pound American Standard. Adaptors 
pipe and tee shall be Class C The wall sleeve shall be Class D. After 
assembly the bolts shall be completely coated with a bitumastic paint. 
All cast iron pipe and fittings shall be suitably supported on concrete 
blocks . 
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15-08* TESTS; - Upon-cqiiipietiSn &k_ the water line and. before 
the divers-ion conduit is' : coc^leted.,, /The entire water line shall he 
tested under a hydrostatic head of 'l6o feet un&er the supervision of the 
City, of • Springfield Water Department. ,., &e\contractqr shall make all 
necessary arrangements with the i Wat er : Department when the water line is 
ready, ;f or testings and shall -inform the Contracting Officer of all arrange- 
ments-. jsade . 2he contractor shairprovide a downstream bulkhead;, and the 
necessary, hraclng'to withstand the static thrust. In addition the con- 
tractor shall be required to furnish any temporary "blocking- on the 
sides and/or top of the pipe to resist any movement which might other- 
wise occur.. Kiver water is acceptable for testing purposes. Ihe pipe 
shall .be pressurized and helct.at the maximuiQ pressure for three. ; hours 
after the „ contractor - Jias repaired all leaks. 



; : 15-Q9. .■ PABSENT. -■ Payment .for all work specified in this section, 
except for concrete placed around the pipe, will.be .made at the contract 
lumpsum price. for- - ;i - Item No. '65, n ^8«Tnch ; ^'ai;er Supply Pipe'-'. .Con- 
crete placed: around -pipe will be measured apd pai.d for under Item Kb. 

56-'" ■. ■ -'■■-'■■ '■■■•■ '-.: ■':■"■' ■' ' 
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a. General 

b . Materials 
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SECTION 16 

. -'■; :- ; WA1SR SBPPtY IftfTAKE- TOWER AND _ _ 

""*"" """~ "" FIXJCD CONTROL' GATE" SHAFT" - " MISCEIXAHEOUS 

(Items 68 and 69.) \. fC 1 ■ 

Paragraph Wo . Paragraph Title .:■.- Page No . 

".:-• 16-O.I Scope ■: 1 °" 1 

-■16-02 Drawings for Approval, : :■'.>..;. '-...■ r • l6-l 

'-■I6-O3 Concrete -••' 1 l6 ' i 

: ; 16-C& Miscellaneous Metals;, r-. ; - 1°-1 
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r: t , . ,.-. SECTION; l6 ... 7 <v. ,---..-, s ,.v—- :; , 

: ' ;. ^J; ,j:.^AomsuEPixOT^ .■•-=. . -.-,■:.■-..■:&■ 

...:' : ";, ^^'.tit^y^S^h^^m^:^ MISCELJAWEOUS;. :,;; > ;':-. ■.■; . 
.'■":"'.!. ^ "..:■" i ".."'" ■;""'v,'! : ( Items;- 68 . and 69) :,-.; ■'<:.' ■-■.■:::.■•-! 

,^16-01,.; , SCOP?.. " ^ >he ;Work. cpver^d- by this/ffeotipSLOf the- -specifi- 
cations consists in furnishing ail labor, plant, equipment, materials- :% 
and appliances, and performing all operations in connection with the 
construction Qf the, intake tower and gate shaft superstructures and 
necessary "appurtenances thereto, except furnishing-- arid installing;©^ ; " 
eguiptgeht arid ^.accessories specifically included under other .payment:. ,: 
items, S0Wpie,te, in strict accordance with, this section of the specif i~* 
cations^hd the. applicable drawings, and subject to the terms: and .- ; : ' :: '-* 
c^ndit^ons .of the,. contract, ■ . ■.;•;, .-:; ■ .-. . ,■: -.o r ! 



16-02. D&WtNGS K)R APPROVAL. - Before fabricating or furnishing 
any of the items .listed -below and all other shop fabricated metal items, 
detail shop drawings, supplemented with descriptive data shall be: sub- -re- 
mitted for approval. Samples shall be submitted if specified .elsewhere 
in this section. 



. ; :t f : 



(l) Windows. 



(2) Metal doors and frames - showing details of shop 
work, assembly moulding, and.JiardHare. v -\ 

(3) : Scupper lining .and relets. , ; . •; 

(h) Aluminum letters. . ..»,-■■-■ 

16-03. CONCRETE. - All concrete work shall be in accordance with 
Section J.V. CONCRETE. In. addition,, the, thresholds (concrete sills) shall 
contain abrasive' aggregate of aluminum oxide or emery graded from part- 
icles retained on,, a, Kq. 50. : sieve tpparticles passing a Jto, 8 sieve, 
usihg;!/^ po'upd'pf abrasive aggregate for each square; foot of surface., -'?■,-■ 

/'; ; \6-&k..\ [ms<MtX^^0VS,wi^^ -^ All structural, steel, miscellaneous- 
metal^ and'- wprfemanship shall be in accordance with Sections ,Z%" 30>and -■■ 
31 "of/these "specif icat,ions . .Shop drawings shall.be submitted for all; . 
shop; 'fabripated\metai. items., \ . ;/ "• >■■ 

;;'l6-p5i ;ii!DQS : "iiilira&,'' ASb;. 'OZHiMBiES,. - a. Materials , - Flue linings 
shall; be . terra cot;fc& free from, blisters and warping, standard- sizes, 
and '"'by sound ^.nufacture,.. : . Thimtles. shall be provided as : directed by- 
the Contracting Of f-icer. ....-, ....... .-,'-... 

" '£? . X | ^t^lXatio'n ^. -.Chimneys ^ shall /t?e built of- concrete, licecfc 
with terra*cotta flue lining of the size shown on the; drawings, and 
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extending from one foot below the smoke inlet, the full height of the 
flue and a distance of not less than two inches above the chimney. A 
suitable cast-iron cleancut door and frame and thimble shall be placed 
for each chimney. Mortar for joints of flue lining shall be made with 
refractory cement low temperature' grade, and struck smooth inside. 
Linings shall be built in as the work progresses. 

16-06. ■ MASOKRYWOEK.-- Concrete blocks shall be installed where 
indicated. 

5:* Materials . - (l) Aggregate used in making concrete 
masonry units shall conform to ASTM 'Standard C33-59 or C331-59T except 
as modified hereinafter. Grading of aggregates as stipulated; ' in Section 7 
in ASTM Standard C33-59 and testing of lightweight aggregates for drying 
shrinkage as stipulated in Section 6(a) in AS1M Standard C331-59T will 
not be required. Lightweight aggregates shall comply with the following 
requirements when tested for stain-producing iron compounds. 

(a) When determined by visual classification method, 
the iron stain deposited on the filter paper shall not exceed the 
"light-stain" classification. ■■■■'- 

(b) When determined by chemical analysis method and 
reported Fe£0o, the iron stain deposited on the filter paper from a 200 
gram sample shall not exceed 1.2 mg. Fe20o- 

(2) Anchors and Ties. - Anchors and ties shall be of 
approved design and shall be zinc-coated ferrous metal of the types 
indicated on the drawings or approved'. " Zinc coating Of anchors and 
ties shall conform to ASTM Standard A 153-60, Class B-l, B-2, or B-3, 
as required. Anchors for dovetail slots shall be l^-inch flat anchors 
not less than 0.0598-inch in thickness. 

(3) Cement shall' conform to Federal Specification SS-C-192d, 

(k) Concrete masonry units shall be of modular dimensions 
and shall include all closers, jamb units, and special shapes and sizes 
required to complete the work as indicated. Units shall be of the same 
appearance and shall be cured by the same process. Units shall be sound 
and free from cracks, chipped edges, or other defects that would inter- 
fere with their proper setting or impair the strength, appearance, or 
durability of the structures. Units shall be free of any deleterious 
matter that will corrode metal. Concrete masonry units that have been 
subjected during manufacture, to a saturated-steam pressure of not less 
than 120 pounds per square inch' for 5 hours or more may be used as soon 
as cooled. Units that have not been subjected to' such steam pressure 
shall be cured for 28 days or more before delivery. Units shall be 
delivered to the job site in an air-dry condition, and shall have a linear 
shrinkage potential not in excess- of O.O65 percent' as determined by 
ASM Standard C426-58T. ' 
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(el) 1 ' Concrete masonry^ uiiits conforming to AS3M 
Standard C 129-59, shall be'used for all masonry work. , 

(5) Mortal shall comply with the property; specification 
ibrtype JT mortar as set forth tn ASTM Standard C '2JQ-5$gi except that 
when tested for water retention, the mortar shall have a flow., after 
suction of 75 percent or 1 more when mixed to an initial flow of ,125 to 
1^0 percent. When tested for compressive strength/ '"the water-retention 
requirements for mortar stipulated in ASOM Standard C 270-59T shall ..■ 
apply.. When used in thb work, -mortar- shall be mixed in the laboratory^' 
established proportions' 'With as much water as -may' Tbe necessary to , ,,•'■■ 
•produ^^e workability desired 'regardless of initial flow. .Th^96nr; , 
tractor ..shall furni'sh a ;eertif led copy of laboratory estalblis^e^/^ov . 
portions and-. tests as Evidence that the mortar . used in ' the work meet jj , : 
the\ 3^qui,re/m$pts Of the -pro^i-i^ specification 'as iipdifi^;!!^^^^.;-:.^^ 
change in -%he laboratory-established proportions bhall be; m^dg nor: sha^tl 
materials with\ different physical or, chemical '.characteristics be. utilized 
in mortar used in the wsrk unless the -contractor furnishes additional; *"r 
evidence "that- such mortar,,.meets the requirements 6f the' property specifi- 
cation as, specified herein. ; / ^V 

s . b . Handling and- Storage ■' - Masonry materials s'hali be stored 
in ah' approved manner that will protect them from contact with soil 
and e|cposure to the elements. * /.,*., 

"•. '■"* "•:,£■ Samples .- * The following samples of materials proposed 
for isse shall be submitted, to the Contracting Officer and his approval 
thereof received before materials represented by the samples are 
delivered to the project site • -Representative samples shall be taken 
periodically from oh-the-site stockpiles as required by the Contracting 
Officer for testing. - 

(l) Concrete Masonry Units. -.All shapes, sizes, and 
kiiids in sufficient numbers to show full range of color and texture" . ~ 

" * " -f 

d- Certificates . '* The contractor shall furnish certificates, 
executed in quintuplicate prior to delivery of the certified material 
to the project site. Each certificate shall be. sighed by an authorized 
officer' of the manufacturing company and shall contain the name and 
address, of the contractor, the project location, and the quari-bit^ apd 
date or dates of shipments or delivery of the; material to which -the . • 
certificate applies. Concrete masonry units shall be certified for 
: compliance with all specification requirements . Aggregates for concrete, 
masonry units shall be certified for compliance with specification 
requirements 'for nonstaining and popout properties. 

£• ^ests for -Drying Shrinkage .- - Sampling and testing to 
determine the linear shrinkage -potential of concrete masonry units, 
shall be done by £n approved eeftamerciai testing laboratory not more 
than 3 months nor less than 2 Veeks -"before delivery of units to the 
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project site, and at the expense of the contractor. Three copies of such 
tests shall be signed- by the testing laboratory and countersigned by the 
contractor and shall be submitted to the -Contracting Officer at least 
10 days, before delivery of units to the project site. No change in 
manufacturing, processes and teVhtiiques'-or in drying and curing .procedures 
shall be made »&r shall materials with different physical or chemical . 
characteristics be used in units : "UeliveVed to the project site unless 
the. contractor verifies the lineal "shrinkage potential by additional 
signed test repprts. 

(1) Samples for Testing. - A sample of 5 individual *ua&;; 
whole iunits representative of the manufacturer's product whose units '-aW 
proposed for. use shall be selected after cooling and/or curing at the ' 
point of manufacture. Sample units shall -Iprove under test to be free 
froro:crac3ts or other structural defects, and > to have been manufactured ; 
with/the same type and ; quality of aggregate, and cured and dried by the : 
Same procedures as those, to be employed in producing units for usein 
thewoi'k. "XJnits previously subjected to tests involving temperatures of- 
exeeedlnig' 150. degrees -F. shall not be used in drying-shrinkage tests. >■ 

(2) Testing shall be done in accordance with ASTM 
Standard C ^26-^T., 

£" ! Test for Air -Dry Condition . - Upon delivery of concrete 
masonry units to the project site, representative samples shall be 
selected from stockpiles and tested for air-dry condition. Sampling and 
testing will be by and at the expense of the Government and will be in 
accordance with ASTM Standard C 427-58T. Air-dry condition is defined 
as the moisture condition of a concrete masonry unit in a state of 
equilibrium with a relative humidity of not greater than 15 percent 
higher than the average relative humidity at the project site, except 
that the relative humidity of the unit at equilibrium shall not exceed 
85 percent and shall not be required to be less than 50 percent in group 
I units nor less than 70 percent in group II units. The average relative 
humidity at the project site shall be as determined by the nearest 
U. S. Weather Bureau station from the total of annual observations 
recorded for the month in which the unit is delivered. . 

jr. Test for frfortar . - Test for mortar and to establish the 
proportions of the mortar to be used on the work shall be done by .an 
approved, commercial testing laboratory at the expense of the contractor, 

h. Erection . - (l) General. - Masonry shall not be erected 
when theambient temperature . is below 35 degrees F., except by written 
permission of the Contracting-Officer. No frozen work shall be built 
upon. No unit having a film of water or frost on its surface shall be 
laid in the walls. Masonry shall be protected from freezing for k& hours 
after being laid. Masonry shall be laid plumb, true to line, with level 
courses accurately spaced with a story pole > and with each course break- 
ing joints with the .course next below. Each unit shall be adjusted to 
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its final position in the wall While mortar is still soft and plastic. 
Any unit that is undisturbed after mortar has stiffened. shall he removed 
' ; and : relaid '. with . fresh mortar .' Bond t patier'n shall . he Kept plumb through- 
~ but \ "Corners and reveals shall he plumb land ;tr$e; -^Chases ^ and* raked^-out 
i '" "' ; jpiiits -shall "be kept rree from, mortar or;. other debris ;; Spaces around 
metal door frames and other 'built' in items ;shaU>e sdlidl^ filled with 
mortar. Anchors, wall-plugs/ accessories > and' other it^ms required to 
■be built in with masonry shall be built .in as the. masonry work progresses. 
''fells 'abutting concrete walls shall' be anchored thereto .with' anchors ^or 
ties spaced not' more than 16 Inches on centers vertically. Cutting and 
filing. of. masonry required to accommodate the work of others shall be 
done J Dy" masonry mechanics with masonry saws. .-....,, ,. - 

>-ibr-„-';> ::,-x. : •• '{2) Joints shall be -tooled slightly concave with a 
^;::deviceof-as -long. length as practicable and so that the ,.mortar,;WiU ; be 
thoroughly compacted and pressed against. the edges of ,£he uni,tsw pool- 
ing shall not be done until after the mortar has taken its initial set. 

(3) Unfinished workiTsnall be steppe'd--15ack for joining 
with hew work. Otoothing may be resorted to only Whea; specifically -. 
^approved, v All loose mortar shall be /removed ...and thec-exposed joint .shall 
be thoroughly cleaned before laying new work. Surfaces of masonry, apt 
being worked on shaU be properly protected at all times during construction 

■Ll:-.Al^Z J ^'-;(4y? Mortar, that has stif£fcne'&; because, of chemical, reaction 
duetto- hydration s-hall not.- be used. oWpt as specified tbelow> ; . mortar 
shall bemused at^^ placed-. in- final position, within: 2,4/2. hours .after;mixing 
where air temperature is 80 degrees F. or higher, and within 3-1/2-hours 
after^' mixing where air temperature is X%qs than. 80 degrees F. Mortar 
■* not' -used within^. these time intervals ShaU be discarded. When, cement 

or cements used in the mortar have been tested and the observed time of 
■-' ■■ initial s6t as", determined under ASIM-Standardj .0; 266.-51T has been 
■ ascertained-,: the ^time:- interval duritig, which the ■ mortar must be placed 
in final position may be determined by an optional method as follows-: 



Air temperature in Degrees F. Time Interval After Mixing 



^or'higfaer^ ;■<-■. ---r,' ;.=.-, ;■:.■■;■) Time of initial set minus ,1 hour 
Bess than-.80' ro ;*.™;y • v^c ,-■-. ^ime-pf initial set. minus l/^hpur 



Morttars that -have stiffened within the time;, interval, as determined .above, 
because of evaporation of moisture from the mortar, may : ^e,,retempered 
by adding water as frequently as needed to restore workability. 

("5y^'Concr ete masonr ^ units shall not^be' wetted before 

laying. Cutting ':-of units shall be accomplished by- masonry mechanics 
using masonry-saws. Concrete units shall be dry cut.. Units shall be 
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set with vertical Joints breaking' not less than h inches over units in 
the course next below. Mortar joints shall be approximately 3/8 inch 
wide . Joints shall have full mortar coverage on horizontal and vertical 
face shells , but mortar shall not extend through the unit on the web 
edges. Each course shall be bonded at corners. 

Jamb units shall be of the 'shapes and sizes required to bond with 
wall units. No dells shall be left open in face surfaces. 

(a) Partitions shall be continuous from floor 
to underside of floor 1 ' construction above. ; 

(b) Lintels in masonry walls shall be constructed 
using pre-cast concrete, lintels.. Lintels shall extend at least 8 inches 
beyond each side of the, .opening. 

. i, ; Pointing-and Cleaning . - Before .completion of the work, 
all defects in" joints of exposed masonry surfaces shall be raked out 
as necessary, filled .witt^mortar-, and retooled. . All masonry surfaces 
shall be left clean; free of mortar daubs, and with. tight mortar joints 
throughout. - ■ : A -. ..,....;■ . ..- ■> ; 

,.-••■.. 16-07. ROOFINQ.; - ■a.v. General . - Roofing shali not start until 
roof surfaces are smoothT firm, dry, free from dirt and foreign materials, 
and have been inspected and approved. : Vents , and other projections 
through roof shall be properly, flashed and secured; in i position. 

■b^ ..' -. Materials . - (i : ) Coal -W pitch for built-up roofing, 
-shall conform tp rexg.uire.mentfiv pf ^Federal Specif Xcatipn..R-P r 38l, Type I. 

- . .,.,.'-,(£■) :^ and shall 

conform to, the requirements . of r^e^eral Specificatioa^-F-adl,; Type I, 

(3) Plastic bituminous cement shall conform to the 
requirements of Federal Specification SS-C-153, Type XI. 

... (k) : 'Surfacing Materials. - Surfacing materials, shall 
consist of screened and washed gravel. Aggregates shall be hard, dry, 
opaque, and free from elongated," flat and "sharp- edged particles, *dirt, 
clay, loam., adherent, coatings . and any other material or foreign sub- 
stances that would affect, performance and bond or cause deterioration 
or staining of any metal with which they would come in contact. Grading 
of the' aggregate at £iie of application shall* conform to the following 

requirements: ; 
Sieve Size 
(UiS. Standard) ;. Percent ..Passing by Weight 

3A-ineh - 100 

■ ■ ■ 5/8-inch . 95-100 

■ l/4-inch ,. . 0-50 
No. 6 0-5 
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In addiftion^M-not,:more;-than: Q. % ^^cent^;; b^Jw^lgh,^ -of. :%*&•. to'tal "sample 
tested, shall: .pass -a:--M6,J 200vsjLeye^wtaii"^ .-.nK-iMc-j 

,-,iuoi -it-i-iris *£? lo ^olo- *.-t;r ;\:4?m .ucr^ -ioA'o'j . ==;*.. ujI-jcj 
c. Application of Roofing . - (l) General. - Coal-tar pitch 
shall not^eifheated .fcbbsfc i &00°^K. vBdUb of.: feltosiiall attacked in 
properly; .pi-sit'eseted ipilesratid^maintsinea; ati\a ;temperatuEe of 'atCleas^u;-:.^ 
50° P., for not les^thsmr.2%haute 

material shall be dry when applied, and in addition the surfacing 
mte^al--shkll?'berhQate^^ihi: ; eold^eath^ - Coal-tarrpitcfe shall he hot 
when apptie%i&nd'; layers of i;feltoshall;:be: laid! immediately behind.^ tte ' .■ :; 
mop and shall be free of wrinkles or buckles. As each course of felt is 
mopped intb;-fa©$ fbitiaBe&y^foe &6p(.edge ;of,,feait&* sha^-te^^e fully broomed- 
in with wl&V br^20feliK& ^de^soft^flbierKtype:.^^ .eto*aitf.-i;i/o-^ 

complete:; ad^"sio^beifcw©ett plies ■ and iibo: clos& oat &ny --ajDrn pockets-; U^Itj.&sJo 
not permissible: tbumop ihailfrfthe ^wiatlv'ef sheet v and: .ten: back; the;- o*h@r;-- ,v:; 
half andimv& f ^d«rttha3t $ortlom i&orkme'h- shallviaotvwaik &a ■. mopped siar> \:\ 
faces whe'^-t^--bitumew.d;s:' i^ali^ifeky-^vi-comdi^ibff^^i-'Eachi^layier^of roofings 
felt shall be carried up abutting vertical surfaces at least h inches. 

Iete-1^aii^*he^f0ll0tfing:aaps2' ; -O:; c-v : ?:! yy-:\:.-s: •:.<•■";, ;i vv-7'\ f;-r^^->.t-- «•#■:? 
u;h'.-l-?- ; ;!u;: «/■ ffablef Cv^ ,|iaps^^o^>KQgfing..-gel1;s: r:.:-.-., ^l^v ;.v^ ? ^e^ 

^Ko:";' 3Xor::''l:^ ; . //icfcfips imi£®he&> ;''o N; Starting: widtshs! 'itr .^ ■-. 

Layers oViEaAfefe wo:v^ :r^r^foii^3^i'ncfe^^elfc-;..c-r; ; tnches: : for; 36^inoh^^felt ; 

5 29 8, 15, 22, 29. and 36 

Vertical la^s^of^ roof&5# fl&tt& ^sftall-tev-6 -inchest ^ .. /yU * i :0 ■■ -^ ^ .w^. ■■ ^-' ^.:, 

on conci%te>.s.yrfacee; wv;iar^.^milt;*-u$ii' .■rooting .dba$Jb-son«Lafc?;of scho*. less// - 
than the following quantities'; Id? pemnfe, forleach>10O : ^quare feet of ..,- -,^-.- 
roof surfaces: 

v^layer^'o^coal^tfcr^ r -^-..''.-.> ^'T5^ :>"•'■-■ -'^-a. 

-•^Boofing -Graved ;-- rS^J-^-i oi r^jisj-yj c;?.;:,-ry 'y^a-. .:r.:c-.rkG& ;■.<>::■!.•■ ^:\i:' 

The' cbnctre^e .su^aeeB: shall be^yetS. a .unifo^ra^oaMfcgJ 0fr,ho|; ccod-^r 
pitch, u^g-mlJ-lesB ithe^^l^^ds^ii^ompreSbe^-'^xra^ isqua^e, .fee*?.,. ;> 
Five layer^^of sdal^ftate; saturated :"£ elt; -shall .ibe- r^lifce^'-tin-iimediat^ly r_<: j < 
after '-thfe : ' :.hot^ ^mo^.i.'ng'p f-oyer 'Jfehe: .entijre; i'j^oof ;-&tef ac^Vand- lSKffa*i in ^ ■ ; ■:;.-.-;■ .-; 
accordan L Cfii':with:. : a^ble:i:iC.. .Each isheet oof ■coal-rtar-?Ba-tiUra1^d<-fel-fe shall >■ : - 
be mopped^ln^-t^e c&i3av width -*&■$& lapiiMitltLhat ,-co^i*ay^^Jh>v J H«i»e-:: ■,-- 
not lees^t^n 25-pc?unds.ipeK' lOQis^mtre ifeetr;for.ieaeiij.iEbpptng« vx.. c-xS ■.;. ■-.-.;■.■ 



16-08. CALKING. - a. Materials . - (l) , Calking compound shall 
conform to Federal Specification TT-C.598,. grade 1, and shall "be 
delivered to the building site in the manufacturer's original sealed 
packages. Color shall match the color of the mortar joints. 

(2). Sealer. - The sealer for the jdint grooves in 
masonry shall be quick-drying liquid, and of a type and consistency 
recommended by the manufacturer . of the calking compound. 

. (3) Rope Yarn. - Rope yarn shall be the raveled strands 
of hemp or jute rope fiber free from oil or other staining element. 

5/ Application . - Calking shall be installed in joints 
around metal frames built into concrete exterior walls, and in any 
other joints so indicated -on the ^drawings and as specified under other 
sections of these specifications. .Calking -compound shall be applied 
by the „gun method using nozzles of proper sizes to fit the several 
widths of the joints. , The ;C type of gun shall be subject to approval. . 

(1) Calking in joints shall be a minimum of 3 A inch 

in depth and X/h inch in width unless otherwise indicated on the drawings. 
Where adequate grooves for calking have not been provided, grooves shall 
be prepared by cutting and cleaning out the concrete to the minimum 
depth and width, taking care that adjoining metal work is not reduced 
in section. All particles of mortar/ dust, and other foreign matter 
shall be brushed out and, just prior to calking, the joint grooves shall 

be "coated witS an applf cation of sealer ."^ Where a suitable mortar 

backstop has cot been provided, the back of joint grooves shall be 
tightly packed with rope yarn. 

(2) The compound shall be driven into the joint grooves 
with sufficient pressure" to force" out all air- and to solidly fill the 
joint grooves. Calking, .where : exposed) shall be free of wrinkles, and 
shall be uniformly smooth. Calking" around all openings- shall include 
the entire perimeter of; each- opening. . Upon completion of calking, any 
calked joints not entirely filled shall be roughened and filled. as 
specified and the exposed surface tooled smooth. 

(3) The surfaces of all materials adjoining calked 
joints shall be cleaned of any smears of compound or other soiling 
due to the calking application. The finished surface shall be primed 
with aluminum paint and finish painted to match adjacent surfaces. 

16-09.. ALUMINUM WINDOWS. - a. Sa mples . - One complete, full-size 
sample window of each type, proposed for use shall be submitted for 
approval. Sample units shall betaken from manufacturer's stock. 
Samples shall be complete with hardware, anchors, screens, and other 
accessories, and shall be finished as specified. Additional samples 
of hardware items. shall be submitted as requested. After approval, 
samples may be installed in. the work provided each sample is clearly 
identified and its location recorded. Except for varying sizes, 
windows furnished shall match approved samples. 
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-. il* . penergtX.Requirgmepts .-. - (l) .Conformance to industry 
specifications,, - The contractor ".shall furnish a, certificate from 
the. window ^manufacturer, certifying that the,, windows conform to the . "■'-'. 
requirements of, the -applies,]?!.* ', industry specifications *■ v ;,fibwever, "such" ' 
certification shall not relieve the" "contractor! from the r responsibility -' 
to conform to the additional requirements" of these specifications \ "tike 
requirements, herein. shall. sP.yern where there is a difference between 
these' specifications and. the,^ referenced industiy specifications. . 

" (20 Air Infiltration. . The air infiltration shall 
not ,excee„d 1 cubic £pot per, minute . per foot of. crack length with a 
wind v$lppity. of 25"miles'/per hour, when tested with the sash, closed,. , t 
locked, >nd. adjusted. The ; contractor, . shall furnish duplicate . copies- ;.'!. 
of ah. air infiltration test, performed by an approved commercial testing 
laboratory certifying that the type of windows being furnished, meet 
the above; requirement. /. ■ ;.," 

; ;, (3.) Provisions/for Glazing. - Unless' otherwise detailed 
or specif ied, ; fixed .sash, and yentilator sash shall b.e designed for,: 
securing glass.frbm inside w£th metal glazing beads. ." :*6iai glazing' ■"'.': 
beads, may be integral with, sash' member or applied. ..Where vinyl gaskets 
are used, with metal, bead's "for securing glass/ the vinyl, shall be. of. '.-..'.[' 'I 
light, gray color unless otherwise directed and shall be 1 furnished' with I 
windows.' ' \ ' ' 

... ., (**■) Mastic,.. - Metal,„to metal joints between members 
Of metal windows and metal frames, an#.' elsewhere, as required shall. tie.-/ 
set in mastic'- pt. the type recommended by the window manufacturer to 1 '' 
' provide' completely watertight joints. Excess mastic shall' be removed " "' 
before„.it hardens.. 

(5)' Poles/ - One tubular aluminum pole or round hardwooi, 
varnish-finished pole' with pulldown hook and one pole hanger shall be 
provided in each room or .space where pole operation of windows is 
required. ", '',.', . 

£* H^E^SH^* " M General Requirements. " - Aluminum windows' 
shal.1 conform to the Aluminum Window Jfcinuf acturer ' s Association Specifi- 
cations for Aluminum, Windows' except as modified herein. 

(a) Cleaning. - After fabrication, fabricating 
oil, : sera;tches,,. ; atid tool marks shall be removed from the aluminum 
surfaces, and the surfaces shall be free, "from, discoloration, blemishes, 
and defects. ' 

(h) Mill or Stched 'finish. - Aluminum: surfaces 
shall have 'a. natural,.: as-fabricated'. mill finish; or,, at the contractor l& 
option, surfaces shall be . given,. 'a. satin finish , by caustic spda etching.' 
or by ..standard; mechanical methods. V ; Surfaces shall ,'be protected" from ; 
handling jnarks .until protective pqatings, are .applied. ,.'"'■■ : "' ••..,'" v'^ 
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<c) Protective. Coating, S After. cleaning and 
finishing and prior, to shipment, two coais of"a clear/ colorless, ': 
methacrylate lacquer shall be applied to all surfaces of. the aluminum. 
The lacquer shall conform to A.W.M.A* Performance Specifications for 
Clear Coatings for Aluminum .Windows . 

(d) Protection from dissimilar materials. - In 
addition to the protective coating specified, aluminum surfaces shall 
be protected from direct contact with dissimilar materials as follows: 

* i* Dissimilar metals, including galvanized 
ferrpus metals > but excluding, stainless steel and solid zinc sheet, . 
shall be painted with a heavy brush coat of zinc-chromate primer con- 
forming to Military Specification JAN-P^735 & Am-1, and. two coats of 
aluminum, paint or a heavy brush coat of alkali -resistant bituminous 
paint conforming to Military Specification MIL-P-6883, or shall be 
separated from the aluminum by a heavy coat of mastic calking compound 
or by a nonabsorptive tape or gasket. Aluminum, paint shall consist of 
aluminum paste conforming to Federal Specification -TT-A-U68a & Am-1, 
type II, class B; thinner compatible with the varnish; and varnish con- 
forming to Federal Specification TT-V-119, & Int. Am-1, mixed in the. 
proportion of 2 pounds of paste to not more than 1 pint of thinner to . 
1 gallon of varnish. The paste> thinner, and vehicle shall be field- 
mixed. 

.2. Aluminum surfaces in contact with mortar, 
concrete, or other masonry materials shall be given one heavy brush 
coat of bituminous paint conforming to Military Specification MIL-P-6883. 

(e) Hardware. - Hardware for aluminum windows shall 
be cast bronze with a dull chrome finish, white bronze, nonmagnetic 
.stainless steel with a satin finish, or cast aluminum. 

(2). Projected Windows. - Projected windows shall conform 
to A.W.M.A. Specifications for Aluminum Windows for P-A2 commercial 
type intermediate projected, with modifications as follows: 

(a) Where , ventilators are more than 6 feet above 
the floor, hardware for operation by pole shall be provided. The 
fastener shall be located in the center of the frame. 

. d. Insect Screens . * (l) Location. - Insect screens shall 
be provided for all window vents. 

(2) General. - Aluminum screen frames shall be provided 
for aluminum windows. Screens shall fit closely around the entire 
perimeter of each ventilator or opening, shall be rewirable, easily 
removable from inside building, and interchangeable for ventilators . 
and openings of the same size. Hardware, guides, stops, clips, bolts, 
and screws shall be furnished as required for a secure and insect-tight 
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attachment^to;. .window.; ;xMat«riai and' finish of hardj^^JanaV.finish of 
v screen f3^at2es.-shsll ! :bei'<9.a/spe^fifeii' for windows /^B^IfebnH;al -crofe'S "-- 

braci:ng:;ok .sereens :shall^ *e^- provided, at api>r65ti«iatt&- center* of frame's^ 
:T Bracing, shall^ be;' located opposite . mee$ing^rails : 'or< foorifsotital- MifcfcfctfB : . 

r.-a !7^;.'v- ■' -•■:"./ (3). c;iilumimura^fraine>3c^^ s^reetfe'" 

,-«halO::.CGnfDrm:--tOrA^ ^Thei :v 

frames; shall; have -removable-; splines of i^alumihufflvoT^vinyl. ^Scr^en'ing^ ■ 
^.-shall bei XSvbyHlS mesh: and: of alUMnuta-eonftomin^tw^ederal '-£p&rt&3&- 
;^/^oa.^R>St.0M^&,Am*li t^pfeCYII.i'-v:;- •X:r\rr..-^--.ii ?;■* ■-.-J ::::&;:■:■ :iv::i; 

e. Glass . - Glass shall conform to the requirements of 
Federal ^5ijlfj^tioC'M»-CL^^;^yiat.i ffiypeVII^A t&aMfcri double* strength, 

vClear;-glaSB;.:';;;--:i -■'■■ ::0 v - : Tf 3' '>^-m -: /.'-.^ ;'■"-' : V ■■•(..' :{■::■■■ ^ '--nc ;is.i:ir.', r y - 

",.{>'•.■.- ir:/. ; -^ff>': glazing .-* Glass, finalise secured -in.'place witfebeads^of 
stainiess^iteeloor extruded -vinyl, ;:or- : a.. combination'; of bothiiqBeads shall 
i5e;;0f?:type-;that:;.can-be.easily ; reiapved;:to permit- reglazing -with6ui>.di&T 

^fcantling or,- unfastening >corners>of::saeh* .Glass.shall be -secure&Jf^diiK 
inside. Prior to setting glass the outside surface of sash in- contact 
with glass shall be coated with an approved type of rubber cement or 
elastic;riglaxing compound,:* on:;whtch: the. 1 glass shall^6 : Vb§dded. 

&• Installation . - (l) General. - Installation shallobe^done 
by the window manufacturer or his authorized representative, using only 
skilled. rwtndow mechanics, {Windows shall .^be set: in; -ggaregSred ^openings. 
Wiodpwg^s^ll.ibe, set-plumb, -level, ■■-,in-ilOiaenlentV"Snd'"pp5p^&'-^a8e an to- 
• ; ^prevent distortion* r ■. Ventilators -and.opexating: parts ..shallube protected 
agains^^ac.cumulation-, of .cement,, lime, -and other building ;.materials by- 
keeping ventilators tightly closed; ; :■-; i.:,.: ■:/;?":. ■ ■' \$ 

.■' ir ;.::■. ;.-: rtrX'te) Window; Anchors . -.-Window anchors-shall bejproperly 
spaced. not .exceed 
progress .of owajp. -construction, i. -.:■•■;: ,-.'-. ■:■■ .-• r-i-i-y- y-:JXr<--i^-\ 

(3 ) Adjustment w ■- ■ After :windotf ^installatioh-an^i -comple- 
tion of glazing and painting, windows and operating hardware shall be 
adjuste«|-ito,:prpvide;;free 'Operation and watertight !condition^ when sash 
iare>clQsed -and locked*' r;Hardwar^£and;;operating parts "shall.-be lubricated 
or -.waxed jas ^reguiredv -•! .: ; - ■.:., v-; : -.;;-y;.v r ■. './vv-^.- ;.'-m: r * 'v.- v ".\-i-ir: "■ "'-■'■■ 

!;, -1(4)'- Feele? Gage r^iMd Jests. -^Aft'er {installation #nd 
adjustment . of -solid - -section .nohweatherstripped -windows- in heated ibUild- 
ihgs,;.;the ^#al»totmetal contacts betweie.n.^ntilators:.and:.ithei;l' support- 
ing /frames: shall be s^ch; that when the. j-yentilator •ts,, ; qlosed andiloeked, 
a steel feeler gage 2 inches wide by 0.020 inch thick cannot be. freely 
inserted at any point of contact. 

h. Protection . - Care shall be used in handling windows 
,: firing ,tra^pori^tipn ri and ^at r the,;,.jpb -site. ..Windows shall be stored at 
the site on edge and under cover. After installation, windows shall be 
protected from damage during subsequent construction activities. 
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i_. Cleaning , - Metal surfaces of windows shall be cleaned 
on both the. inside and outside, of all mortar, plaster, paint, and other 
foreign matter to present a neat appearance and prevent fouling of 
weathering surfaces, weather stripping, or the operation of hardware. In 
addition, aluminum windows shall be washed with a stiff-fiber brush and 
soap and water and thoroughly rinsed with clear water. Where aluminum 
windows have become stained or discolored, the windows shall be cleaned 
or have f inisfc restored in accordance with recommendations of the 
referenced trade association publication. Stained or discolored windows 
that cannot be satisfactorily repaired shall be replaced with new windows 
at no additional cost to the Government. 

16-10. . ALUMIHUM LEITERS. - a. General . - The contractor shall 
furnish and install the aluminum block letters on the intake structures 
as indicated on the drawings. Shop drawings and photographs of the 
letters shall be submitted for approval. All surfaces of castings shall 
be. true plane s> uniform in size with straight corners and arrises, and 
parallel lines parallel. All castings shall have a smooth sand finish 
without apparent pits or fins and any rough projections shall be carefully 
removed, 

b. Castings ., » Cast aluminum shall conform to Federal Spec- 
ification QQ-A-6G1D, Class 2M, Commercial Alloy k3, with anodized 
coatings. =.---. 

£* Lettering . -The size of the lettering shall be as ' 
indicated." Lettering shall be ''Broadway"- and attached as indicated. 
Standard letter patterns may be used with the provision that the letters, 

and the method of attachment of base to concrete will be subject to 
the approval of the Contracting Officer. 

16-11. FLASHING. - a. Copper Flashing . -* All flashings shall be 
copper and, unless otherwise indicated or required, shall be l6-ounce 
cold-rolled copper conforming to Federal Specification QQ-C-576a, for 
COPPER PLATES, ROLLED BARS, SHEETS, AUD STRIPS. Scuppers are specified 
in Paragraph l6-l8 "SCUPPERS" of this section. 

b. Solderin g.. - All edges^ of uncoated sheet metal to be 
soldered shall be pretinned before soldering is begun. Soldering shall 
be done slowly with well-heated coppers so as to thoroughly heat the 
seam and completely sweat the solder through the full width of the eeam. 
Ample solder shall be used and the seam shall show not less than one 
full. inch of evenly flowed solder. For all materials, soldering shall 
follow immediately after application "of the flux. Upon completion of 
soldering, acid shall be neutralized and surfaces shall be thoroughly 
cleaned. 

c_. Seams . - Seams shall conform to the following requirements: 

(l) Standing ' seams shall finish not less than one inch high. 
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■ ■--,■•'.:.;- .'.(2) llat^.loak-. seams: shall, finish -not less : than -3A ; .iach 
wide.' ; ^..-..- : .-■. ■ .-.-■..■-■■-.■ .;-■/" :■'- '■■'-"•■ : '."-■-■**:■■;.■"<.".■■■ - ■■■■".- . ■ '"■' y; -'-~. ■ ■ " y -- 

~(3) Sobered lap seams shall finish-not less than'^ne 

' " w ,'. ^,. - .,.,-;( fy) -■ . Unsoldered , plain /lap seams shall; lap not less than 

t^ee inches. .,■ - ^ : y.-.-..-,.: ...:-■ . : >. '■'■ • ^' 

. X^),.. All.., seams shall b£. made ,in the 'direction of th& 

..;.iLbv»' ."■,'■. ;-i: : .<■....■'. .;*v: — 

■.'.'^' d. : Expansion- Joints v - Expansion joints shall be .prOVl&ed 
. ( a;t, intervals of not over. JO $e$% in:. all continuous, ! runs of sheet ^metal 
work. 

" . ' . . e y , Cap'. .Flashings . .— , Cap, flashings shailitUrn down, over "base 
flashings, not less than .4*. inches. The- upper .edge, of cap. flashing inserted 
''in : '^en-type. r$gle.ts r shall be,secured with- cOiledr-coppervstrips-^Kr lead 
^ plugs "spaced- approximately 12, inches. .On .centers. The. cap flashing -shall 
be formed to provide spring action against the base flashing^ !'■. i. 

,_:,. .,. ... . : f. ; Reglets .. + Reglets: for flashing, to concrete .shall be 
"provided and shall be set in. the forms where and^as.- shown on. the- drawings, 
or required to provide : watertight ^connections . . Reglets shall -be- a - 
manufactured product constructed of sheet copper of approved design and 
shall be complete with, all. fittings, and- special shapes as may be required 
so as to be weathertight .' ' Keglets'of' all types shall have edges bent 
to an angle- of at ^sast: ^5 Q -F»>. of.. sufficient' width to provide firm and 
secure anchorage ; into, the. wall;, construction.. Open-type reglets shall be 
fitted with fiberboard or Other suitable,/ separators to prevent crushing 
or filling -of the slot during-;, placing of concrete. Reglets shall be 
secured in the concrete forms with double -head copper nails spaced not 
over 12 inches on centers.. Metal flashing shall be secured in open-type 
reglets by means of soft -copper; or„. lead 'plugs spaced not over *2 inches 
on centers,, with grooves- filled with calling: compound and calked smooth 
after application. "■■;:.■ - ..- 

'" ' l6-l2. EXTERIOR HOLLOW METAL DCOBS. - a. General . - The con- 
tractor .shall furnish .all material and. hardware, for,, and, install complete, 
the entrance doors, frames, and mouldings for the structures as indicated 
on the drawings. 

■'• b. :i . Ifeterial. . -.All material- shall be of the best grade open 
hearth, cold-rolled, '■ fuli-pi ckled, '■ , annealed and reahnealed patent 
leveled -furniture ingot iron*. : Gages -referred to are all" XJ. S. Standard 
and are the minimum acceptable for this work. Doors shall be of hollow 
j-metal construction,,; 1*3 A : inches, thicfe and of l^ga^e^tock. Top and 
bottom of doors shall have stiff ener channels -veided-:&side, ; plates> 
and shall be reinforced by formed steel, Z-bar sections extending full 
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height and spaced not over- 6 inches £n centers. * 'Sound ? -deadening cork 
board strips shall completely fill each space. Exposed welds shall be 
ground to true, even plane with no grinding marks visible. Doors shall 
be. free. -from- warps'/ dents or -buckle's. Door's shall be properly reinforced 
for hardware and shall be drilled and tapped for application of hardware . 
Backing for hardware shall be not less than 1/8 inch, thick and heavier 
Whe-re, necessary to develop- full strength of machine screws. Doors shall 
be mortised for butts and reinforcement provided by door manufacturer'. 
Joints and miters shall be welded full length of hair line joints. 
Fourteen-gage reinforcements shall be provided for all bolts, locks,, 
and lock strikes. All reinforcements shall be securely welded in' place. 
Mortises shall be neat and carefully fitted to hardware items. Any 
voids : between metals and all -mortises where hinges pass ^through rebates 
shall be filled with metal > Welded in place; Astragals ; shall be provided. 

£* Painting . - The doots shall be shop painted and finished 
in accordance with 'the standard -practice of .the. manufacturer. The doors 
before assembling shall' be cleaned- and primed with one coat of ' approved 
; rust -resistant .paint -baked ori> ^followed by one coat of mineral filled 
.baked and rubbed. .The doors shall be finished as -specified in Section, 
"PAIHTING". .. -.: 

d* Hardware . - The inactive leaf of each entrance door. shall 
.have. 2. pair-butts; one ehai& bolt on top and a fbdt'bblt. The active 
leaf . shall have d& pair of -batts, lock arid door closer. 

' ' Sa^^a-re Per Set Double Doors ■'■-■■■ 

•Butts - 2 pair each leaf > : Type T-2l^7 ^SPj 5" (non- ■ 
: .". v . ; rising, non- Removable pins when Odors' 'are 
■- "■. ^closed) -{weld jamb -leaf). Oilit'e bearing 
\. ■■■■.* butts maybe -furnished at contractor's option. 

Foot bolt, type 1021B- modified for 8'' 
Chain bolt, type:1021A modified' for 8'*. 
\, -Door closer, typ6.'3GGl, size VT, with corner bracket. 
Lock, type 123A-25- .;•■'-'■ 

2 Glynn Johnson door holders, Series 70, size as required. 

■Ths* above hardware shall conform to the applicable requirements of the 
following Federal Specifications'.^ ;,! .,..,--.. 

FF-H-106a Hardware, Builders; locks and Door Trim. 

• ; • FF-H-llla Hardware, Builders; Shelf. : an& .Miscellaneous . 

. . '- FF-H-'ll6c Hinges,' Hardware, Builders. 

. FF-;H-12ic- . • ■-■ Hardware-, Builders; Door Closing Devices. 

' £■ ' ' Frames .---' Channel frames shall be provided as shownv 'Bar 
stop shall"be plug welded to frame/' - ■-■ -""■'- 
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16-13-" lWfiiOR«iiU^ ■■M8SAL---D0DRS- - *• Materials. - Steel for 
doors "Lrpressef ^teel frames shall be cold-rolled, ^f c ^^^ ed 
sheet steel, 16 gage for frames and 18 gage for doors and shall have 
clean smooth surges. Doors and frames shall oe given apr.me coat 
conforming to Federal Specification TT-F-636b. Frames, shall he type 

3S5?i£i£*a, i****** chacnei ftame ior - mtw chamber access 
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sheets-Stop ^M^5tt<3.r6f ^o^shalXftaye ■**« ^'^S^^gJ* 

siaeuplate^ shall «S- refefcrce ^i^^+.^resse? cork 
full height ana spaced not over 6 inches apart, with compressed corK 

mier sfrips in each space, . ,£11...**% Oft**** s f^^^«^-^ 

an^an, s ^.^o M ; ie ? ^Jf,^^^^^ J° g L^tK 




no marks: or jgrMiiifr yie;uue„ v .. ; ^^ •'" 

buckles. ^DoSrs shall ^e properly ^r^nforced/for^hardimre-.and s^ll be ,^ 

SiSed : aSd 5or«feto.|e i "airttfA* ^ a ^*S^^' : 

Sr^rdwar^elk^^ 

14 gage ^r<4ta*fa*e applied.' ;fcqor^, shall;* jM*trae<**S&* -butts and 

reinforcements provided by door manufacturer. Doors sha f 1 ., be Jf at ^_ 
and accurately hung in^plaee.a^ l$$t : in,ea S y and^^»^Dg„or^er. ; , 

■ •-: ;'.",y#;-J Harferej,; {Fer^e'-jr swing door .) ■:•■■ .-:-:■ .y'^ '/■■,;' r '; 1 l '^y-Z'k-y .;.: ^ 
"^U: IS l itiyi:'Mr^ type 3V21^; ^1/2^4-1/^;-;;;. _ ... 

- :'- Bb6r eiioier".%e 3061, ;s^-nr^«ltbfIws«le»^»l«Ji' 

Hardware type number s ., shall ,c«n£orft : *p ,aj^ic^le;^ireM^^ _■;_. 
Paragraph ^6-I^dV;;' ! '^ >T ; V;,_ : .' ; _■,;.;..■,-;. --■:.-—- -"'_ ",.y'Y" '■■"; :;■?;.:■: -■■■- '■-■"""' 

' i^i^i:^ Chamb er Ac'cess" DobrX ~ ■ jDs^" ^*tt ; ffiaS;! &m;., ■ 
be provided as'snow^JJboi fehall.be, secured to,frame and : sill.; Felt , : . 
shall be 'prOvid'ed;tp : iaie opening air-tight* .-. >■■ ■ 

e. Air- Ti g ht..^wi^,-Do0rs . . Tbe ^^W'^ s ^^ b | -^ ^ 
provided wtth^We^ »#* ,air-t.ightness f ' detaile ?;.^ u ^^ 
?rames shaU ^ cipafe of receiving the extruded bronze strxp bousing 

the neoprene seal arpun<i janfcs ^^-^ e ^ ; ' ^ ; ^f>^ B: ^ t ^^ ft1 ^b^ ;;l " 
threshold^s«al-shalrfe J; pr6viaed on the air-tight doors*,- and *hall be 
™b actuated type to assure an air-tight seal between bottom of door 
and floor when the door is in, a. closed position. ■■■■■■<■ 

16-14. CARPEKOT. - a. Kitchen Cabinets v *;«£tg&5n t^pe cabinets 
shall conform to the applicable requirements se *^J?_ W^tad 
except wood finish shall be paint grade.y and^o-the details -indicated. 

b. Shelving .-, Shelving s«l:be. «* any^ .^u^ab^ ^spe^ie^ : " ; ..: 
second grA-dSrTaH^^: Shelving shall ^,« u BP^Jf^^ n " 
; cleat, proximately 3 A i*ch by 3-5/8-inches, ^&^^£^. I 
Shelves shaU be pf : .the. widt^^ndica^e^Bnd -be -^ed^-as-in^ica|ed^or . . 

dire'Gfted-. ; ':"^; ;'".;! '..',,/.' /v'/^-O :v-.<^V'' / ' i,;: "' yi '''" * *' '" " 



" c/ framing . -'. Framing for fixed storage shall be No ; 2 
.-southern- pine or. Standard .grade Douglas" fir or other applicable species. 
Framing' shall be closely fitted,- accurately set to required lines and 
.grades and securely fastened in place. 

d. Finish.. - .Interior finish j including "door frames shall be 
machine sanded at the, mill and sandpapered smooth, at the structure where 
installed* Finish 'shall be secured with fine finishing hails (set for 
putty stopping) and with screws and glue where required, Finish shall 
■be set straight, plumi or level, in perfect alignment, and shall be 
closely'^fitted. Boor trim shall be in single lengths. Species of 
lumber -shall be at option of .contractor,, second grade for paint finish. 
Plywood shall be Douglas Fir, Grade' B-B/ int. " 

*• ; , ■;• e 'i : - Plywood Doors . - Doors for fixed storage shall be of- 
Qrade B-B-, in; Douglas Fir, and shall be provided with three butts per 
leaf (Federal -Specification FF-H-ll6c, Type 2171 USP, 3"-x 5")- Hasp 
shall conform to Federal Specification FF-H-llla, Type Flk05, 4-1/2" 
size.. Padlock shall be provided for door and shall be type EPA, Size 
■1-1/2 (Federal Specification FF-F-lOlc). 

£• Folding Door .-•• Folding door ~'s hall be. wood folding, 
accordian ^type, suspended from overhead -track, shall be assembled at 
factory and shall be similar and approved equal to "Pella" folding 
doors,: as' manufactured by Rolscreen Company, or approved equal. Type 
of veneer is optional with the contractor. Doors shall be furnished 
unpainted but sanded and ready for field painting application. 

16-15. GOVERMMENT-FUENISSSD. ITEMS - GAOE SHAFT STRUCTURE. - 
a- .Bronze plaque is, specif ied'ahd included in Paragraph 16-19. 

b. The following items shall be Government-furnished and 
contractor- installed . 

(1) Contaminated clothes chute. 

(2) Membrane door.. 

(3) Anti back-draft valve. 

All additional items, required to complete the installation shall be 
provided by contractor. ■ ' ' ' 

16-16. FIRE EXTINGUISHER. - Provide and mount one fire extinguisher, 
Type II, conforming to Federal Specification G-E-940, : >ith hanger loop. 

16-17. &CUVERS. - a. Fixed Lpuvers . - Fixed louver for generator 
intake shall be double offset fixed leakproof style, and fixed louver 
for generator discharge shall he stationary style, shall be fabricated 
of aluminum blades securely fastened to rigidly constructed aluminum frame 
of channel section. Fixed blades and frame shall be No. ih gage minimum. 
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..&». - ...S£regns- ; -.^Green.ifiate^ial-fityall -consist - : 6? -\/h*imh mesh 
hardware , clbt"h ,, . aluminum ?wir,e. in -rigid alumifiUm .'frame, of p3. : A'-inc : h^e^h ' 
galvanized ■j^dwarel^pfrh in .galvanised or cadmium pla^e^ ;irpn ; f raiiie" ' : 
orf l/^-mesji 'fepuze -w^re^i^rdware.clotii in. copper frame-. '* " ; "" '> 

£. Motorized Louvers . - Motorized louvers shall consist of 
a,. sej pf ,uiiifpri^y,,cQnsir^cted aluminum blades' ^thl i^t^Mlbcked "felted 

■■S^fc' JBij^e.s* shall" "W . securely; fastened to suitable -pivot /rods' wlaich'"; 

w Sha:ii~WguiciecL in' non-ferrous oil-less type bushings: of replaceable ": 
type or in ball bearing support devices with stainless steel balls,, and 
cadmium. ,pla;te£ .steel races.- blades .shall be "pivot-eOhneeted to l a suit- 
al3le,ppera|i|g £arr ; which v shall-uniformly:positt6n : the blades in- open" ;" 
6r^ closed' ppsiiion^T.Moya^le- blades. shall, be carried in -'aluminum 1 channel 
frame. Blades, frame "and operating bar shall be constructed of No. lh 
gage aluminum ..minimum. .-^Louvers in, the: full open 1 position^ shall afford 
a jjt^n|.^um"'ot^5^ free .ventilating &xt&... >■:■■'■■■■'"■■ - '" 1 ; i ;' ■;■■" L 'V '^ 

■-—'■'■ %;•' hamper hfotor . - Motors for: operation. of motorized louvers 
shall be of the two-position spring return type and shall be suitable 
for ..the. .ele,ctr-ip service ■available - ^fotorsjshall -be Installed complete 
with'sill ..necessary ,itikage» and/bardwaKe ^essential to drive the motorized 
""ipWver.Vto.^i.Opera^po^sition an$, hold', in that .position *while energized. : 
Titfe ;fpk:full:;bpe.ning of 'the louver, shall be about 30 seconds-. Motors - : 
shalf consis/tj, of e^'tVical; drive and gears in ; 'Oil-/* all mounted within 
a suitable.; pieVaX aox ty|!e .housing of leak^proo'f design whi'ch ; shall be 
attached to; ^^ : 

e, r . Ju^t^oxk.. - puctwork- shall conform to applicable require- 
ments, of; Section 2£. "_'^\ : -. .'.Vx *.,. * '■■'.'■ ■'-' \ 

f . Filter . - Filter for air intake louver shall conform to 
filters specified under Section 2k>;.-\- : •.- 

16-18. SCUPPERS. - Each scupper shall be installed as shown on the 
drawings or as directed. All joints shall be locked and- soldered. The 
scupper opening shall. be completely-lined with 2U-ounce copper which 
shall extend through and project outside of the wall tO' form a drip on 
the bottom edge, and shall be - formed to return not less than one inch 
against both faces of the wail or parapet. with, the- outside edges folded 
under l/a-inch on the top and sides . The metal- lining = shall be a little 
smaller than the scupper opening to allow for. expansion and contraction 
in the connecting metal work. The ;%o& and- sides of scuppers on the 
roofdeck side shall be of sufficient -length:'. tor fold over ; and be lapped 
and soldered to the f lashing ,^r,-.b« of /sufficient length to extend not 
less than k inches into the built -Tip -roofing an&> shaH be farmed with 
a ridge to act as a gravel stop around the: scupper inlet.' All internal 
joints shall be locked and soldered. „Sur faces to. receive^ the scupper 
lining shall be coated with plastic cement. 
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16-0.9- .CANT STRIPS. - -Concrete c&n£ strips sha^l , cohf orm to 
requirements of the light- weight concrete fill. 'Wood cant strips/ '.: 
nailers and blocking shall he of preservative treated fir and /shall he 
installed where indicated on the drawings'. "Treatment shall conform to 
Federal Specification TT-W-566a. 

16-20. BRONZE PLAGUES. - The bronze plaques with bolts for attaching 
to, the intake structures toill be furnished 'by the Government and installed 
by the contractor. '.' 

16-21, ROOF HATCHWAYS. - Roof hatchways shall be of aluminum ' 
similar and approved' equal to Babcock-Davis roof hatchway,. Model" '#" 4-164 
or -6*104 insulated' cover and curb and' with compensating hinge. 

■- 16-22. ■ BRONZE PLUGS. - Bronze plugs complete with brass pipe ', 
coupling and chain, in connection with pipe sockets for hatchway guards 
shall be furnished and installed under this section. Ifeterials shall 
conform. to the requirements of Section 30. ' .:■".':'. 

16-23. PA5TMSNT. --a»- Payment . - Payment for ail work specified. .'". 
in .this section, including lightweight concrete fill and precast concrete 
lintels, will be made at the applicable lump sum prices for Item No. '69> 
"Water Supply Intake Tower - Miscellaneous", and Item No'. 68,, ^Flpod ';: 
Control Gate Shaft - Miscellaneous", which prices shall include all ' 
costs in connection therewith except those items for which separate .pay- 
ment is specifically -provided for elsewhere in the 'specifications. 

- ,; Other Items . -Other items in cohhection-with the structures 
for which separate payment is specified elsewhere in the specifications' 
is designated below: 

Description 

Cement ' ' - . ■ - ■ •■•' ' 

Reinforcing Steel ; ' ' f , 

Concrete (except lightweight concrete fill) , : 
Waterstbps - 
'* Miscellaneous Structural Steel 
Miscellaneous Metals ' 

Electrical Work ' ' ' ' 

- '?'■"■ Traveling. Cranes ' - - " ■ 

Float Well and Accessories 

Air Vent &' Accessories* *■' 

Diesel-Electric Engine Generator Set 

Hatchway Covers and Railing ' 

Gates and A6'cessbries >..-■■ 

Heating and Ventilating '""'',. 
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FLOAT WELL AHD AIR VEHP 

(Items 70 & 71) 

(Index) 
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,:,a.-:.'..-- ■ k." ^ -"-■■"- SECTION- 1?-^ • •■ ' ■■■■'-"■ " \ ;/';; 

. / ::;:" : ;", i 7; i ; . -W- \flqat well and air vent. - -a ■:■<-'> '■■-<-■ 

'.':'-■ '.i.^'ir^; v: :-:.:-■.:■■: ■■'- - {items:. TO.* 71} ' ■- ■'■■■'«- : r ' ; ' - — ' ' "' 

i ,. .: ., k17-G1.^-SCG]?1:./.^ the specifica- 

''""ii^^c^nft4BtiBco^^^iii9Wng. J .»^ planty iabbr/ -equipment and materials 

a^;.$er,£Qrmin.g all operations required for .the installation 6f 'air-vent 
..,., a,n|l:f^a,t n y^^ in -strict accordance with'this 

v 'section of* the .^pecific^tioiis rand .the applicable drawings and sabjetft "to 

the terms and conditions of the contract. 

^ir.,^. ^y^p^;^-^^^^^;';.; g_ <; jjegeral, .■>. The .contractor shall 'install "the 
X[!'fJ^\'^^.^^^^BBprX^ .as. shown on the drawings in the Flood "Control 
'^"^ Int^^ : ^^ct)^re ! . .^ ;, ; ,, ; ■■.--,;: .-:./. -■-;;.' s^- ■ ; -\'-'/' - V" 

'rrr'-r* :.'■!-. \ ,-;-£•,• ^tar,ials_ .. .- (ij;.. /Miscellaneous- metals including black steel 
,'.;._pi£ea^^^ of Sections 29y 

*';,,,' ,; ;"' <( - " /^2)'.. Cement asbeslspe |>£pe. shall, cpnform to the requirements 
,.„ /.Vp;Oe^ -'■■■"■' 

""'H a,; '^> ';■■" V"|7(3) ^ Gate valves shall conform to. Federal Specification 
' " WW-V-56S*? br v "Valves; Cast Iron, Gate; 125 and 250 Pound/ Screwed and 'Flanged 
(for Land Use)", Type 1, Class A, Designation OF. 

'""I; .]_':. !:." Vrl^)r^Steej^'fJ^LSfi^-flt^liiga shall be American Standard-/ 

.,;/;"*"^\.;^V^^ shall.be copper jacketed. 



.„,.,.,,.... '(5)"'3^ix'and spigot cast iron fittings shall comply with 
American Water Wpr If. s Association specifications for Class 150 pipe. 



,.-^letp,. ; an4: other specials shown on the drawings shall 
be as shown thereon. 

*"*-'*■■ .'",-,, J "V: (6); Screws shall -b«: manganese bronze. "■'■ " 

,- -;.--■, •*■■■(?)■■ Globe valves .sliall;, be: similar .aad approved equal to 
*6rane Company 125 pound/ iron body globe valve No, 351-lA fianged and 
drilled to the American (Jaat.IroQ Flange Standard -Class' 125* 

(10) Flexible pipe connections shall be similar or approved 
„ ; .e<iu^,tO v ,th^. ; .J>ress i er -Steel Coupling, Styie 3$.. ■:...■/; ". ■-; 

" c - Installation . - (l) Piping, - The contractor shall install 
a^ ^iping'and, appur^e»ances^xe(aHi ; r^d..|pr_.:the tlQat.Wfilian a workmanlike 
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manner as shown on the drawings or as directed or in accordance with 
standard practice. All pipes shall be accurately fitted and shall be 
worked into place without springing or forcing. The flexible connection 
at the expansion joint shall be : constructed as detailed on the drawings. 

(2) Float Well. - The float well shall tse installed plumb 
and true* Variation from the vertical shall not exceed 1/2 inch in the. 
length of the well. .The service clamps and the joint between the. cast . . 
iron adapter and the cement asbestos pipe shall be in accordance with best 
standard practice and the manufacturer 1 ^ recommendations. 

£* Cabinet. - The cabinet over a float well shall be .constructed 
of No. 16 gage, .prime, cold rolled steel,: fully pickled, stretcher leveled, 
re^quared, and free from buckle, loose scale, or other surface imperfections. 
The material shall be dip treated to assure a suitable base for finish. The 
side panel shall be removable and shall be secured to the cabinet by machine 
screws as shown and the- top shall be punched in accordance' with template -to 
be furnished by the Government. "Formations shall consist of two right, angles 
at latch side of door, two right angles at hinge side, and one right angle 
formation at top and bottom. Double wall construction, shall be used for 
drawer .fronts. Assembly shall be : 'by electric welding. ' Box^ drawers ; shall' : 
be mounted in channel slides with automatic stops, and shali be so constructed 
as to reduce friction and noise in operation. Drawer pulls, latch handles 
and bottom edge scribe, piece shall be of bronze brush finish, and shall be 
secured with concealed fasteners. 

£' 15^15* wi H fce niade at the contract lump sum, price for Item 
No. 70, "Float* Well and Accessories", and- shall include all costs for the ,. ' 
cabinet, steel pipe supports and all piping, valves and fittings incidental 
thereto out to and including the inlets to provide for a complete system, 
as shown on the drawings.- The recording instruments, including float, tape 
and counterweight will be provided and installed by the. Government. 

17-03- A3B-VEME. - a. General . - The contractor shall install the 
air vent and accessories complete as shown on the drawings. Piping shall 
be supported for alignment during concreting operations. 

*>* Materials . - (l) Miscellaneous metals including air intake 
at gate frames, shall conform to requirements of Sections 29, 30, and 31. 

(2) Air vent piping shall confirm to Paragraph 17-02b( 2). 

(3) Bolts shall be Class C steel conforming to Federal 
Specification FF-B-571a unless otherwise noted. 

(k) Structural steel for supports, transition sections, etc., 
shall be Type II conforming to Federal Specification QQ-S-7^1a. 

£• Installation . - Installation shall conform to the applicable 
requirements of Paragraph 17-02. The air vent piping shall be furnished 
and installed as indicated on the drawings. 
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&. The gate air vent grille shall be detachable. At each 
anchor, a hole shall be drilled and tapped for receiving the cap screws 
used in fastening the grille to the frame. The cap screws shall be of 
brass or bronze and included with the frame. 

e. The vent linings forming the air shaft transition at each 
gate shall be provided as indicated. The vents shall be installed as 
shown and shall be braced internally to maintain their shape during place- 
ment of concrete; such bracing to be removed after completion of concrete 
work. 

f • Payment . - Payment will be made at the contract lump sum price 
for Item No. 71, "Air Vent and Accessories" and shall include all costs for 
the installation of the complete air vent system including air intake 
connections at gate frames, header, adapter to pipe, steel pipe, transition, 
vent grille, and all fittings, anchors, steel supports, and air vent grille 
and frame, and incidentals thereto, 
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, : -section. 18. .-_;.-. 
'■sluice'' gates,.! valves": amd? accessories '■ ■- ■ 

'• : : ''"(Items t9 and 84) v .:' ., . r -'''" .."'!''» 

18*01.' SCOPEV r -" v 'a. : This : section"- covers designing" and installing" 
ga.tes, with frames,' 'guides , stems, hoists, conduit linings, control 
valve and accessories, complete, for the Water Supply Intake Tower and 
Flood Control Gate Shaft. ^ , ; ,■...-.; . . .' •; 

-:>.'■■■ -b. ~ Any 'item or, part necessary for satisfactory operation of 
th£ gates^valves, ahcV'accessories shall be installed by the- contractor 

whether or not such part or item is shown on the drawings or mentioned 
in the specifications. . t ; >; ■.■'...:..[' ....-.' 

18*02 ■•■ DSSCRIFT'tQft. - a. "The. cast iron, gates shall -conform to ' 
Federal Specification QQ-I-652a, Class 60. The gates shall be rectangular 

in shape and provided, with seals to. make tfceni watertight;, within practicable 
limits ■■ when" closed v"\ The : gates 'and. appurtenant parts: shall be the product 
of a -reliable' manufacturer, who can. show at least -5 years of successful 
experience inthe manufacture of similar. .gates .■ 

'• b. The gates shall "be operated by electric motor or hand 
operated screw hoists as indicated on the drawings. 

-■-' c.' ■ 'The "conduit linings and wall thimble shall be of 'cast" • 
Iron conforming to' Federal Specification ; QG.-I-652a, class 30, and shall 
be Installed -at- 'the' locations /shown on the drawings'. • 

18-03. DESIGN. - a. .General. - The contractor shall design the 
gates 'With- their frames, o;uides, stems, and- hoists. All gates;- shall be 
designed"' structurally "for a maximum pool elevation of 591-0 . -'--The design 
shall- be - such that' the gates will be satisfactorily raised and lowered : 

at" the speed and load conditions indicated below.- - : 

(1) ^8" x 96" motor operated gates in ..Flood. Gate Shaft. - 

9 inches 'per minute at all heads up -to and .including, maximum pool eleva- 
tion. .',.'■■ 

"•'"(2) 36" motor- operated gates in Water Supply Intake 
Tower. - 12 inches per minute at all heads up to a maximum head of 
91 feet above sill elevation. , . 

(3) kQ" and 12" hand-operated gates in Water Supply 
Intake Tower - heads up to 15 feet above sill ...elevation. - ■ The opening 
and closing forces 'shall be based oh a .coefficient -of friction of Q..6 
on the gate and shall include' allowances" for the weight' of: the- .gate and 
gate stem. Streamlining features of the gate leaves, frames, and conduit 
lining indicated on the drawings shall be incorporated; .into the design. 
The .gate stem, "gate leaf and .gate hoist- support. shall "be designed : to with- 
stand '■'the' forces"' produced by the maximum torque of the gate hoist motor 
with resultant stresses not in excess of the 75 percent yield point of 
the material involved. 
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b. Design Stresses . - (l) "Cast Iron. - A factor of safety 
of fifteen shall "be used for castings subject, to severe shock or vibration, 
a factor of safety of ' ten shall be used for -castings subject to mild 
shock, and a factor of safety of six shall be used for all other castings. 
Gate leaves, frames and frame extensions shall be considered to be 
subject to severe shock,, and hoist pedestals, shall be considered to 
be subject .to mild, shock. ' ". '■'..■ 

(2) Unit stresses in other materials shall be in accordance 
with the best current engineering practice, but in no event shall the 
unit stress exceed 20 percent of the specified minimum ultimate .strength 
of the material to be used. 

SL' Computation of Stresses . - (l) Computation of stresses 
shall take, into account all dead and live loads, including allowances 
for impact, acceleration, and deceleration. . : ,■- 

(2) Gate Stem. - The gate stem shall' be designed as, a . 
short column with an l/r not greater than 120. The m^nirnvm allowable ' 
unit stress' in the gate stem in compression shall be determined from 
the column formula for main members on page 20? of the latest edition 
of the Steel Construction Manual by the American Institute of Steel 
Construction . 

18-Ck. DRAWINGS- - a. The drawings show certain required and 
limiting dimensions and other general requirements for the construction 
and operation of the gates and hoists, but are not to be taken as defining 
the detailed design of the gates, hoists and appurtenances. 

' b. The contractor shall submit -assembly and "detailed drawings 
and other, information to demonstrate fullj^'that all parts, of the equip- 
ment will conform to the requirement and intent of the specifications. 
The information shall be submitted in, conformance with the requirements, 
of paragraph SC-H and shall include the following. 

(1) Drawings and data specified in Section 25 covering 
electrical equipment, including schematic and wiring diagrams. 

(2) Design computations of the hoists, gates and gate 
stems . 

(3) Shop drawings of all parts except parts of components 
which are of standard manufacture. 

(k) Manufacturer's assembly drawings or cuts and catalog 
data of parts or components of standard manufacture showing sizes, 
ratings, overall dimensions and mounting dimensions,. 

18-05. MATERIALS. - ' a. " All materials used in the construction . 
of the equipment shall be the best available for the purpose, considering 
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' strength '.aura^ili^r, " ahd/the'best 1 ' engineering practice-. r r Unless: :other- 
.wise^s^cifleC' ! iir'&teVia^-ffteaIi''^nfoViff-H;d- : the- retirements ..-of rthe 
latest :appiicabie iedersl ' Specif icatidhs, ' dr:"in 'ease^tfe^e are ■■noj v- 
'applicable .^Federal Specif J. captions ,: to applicable 'speeif i eat ions-: of the 
American^'gociety^^^Te^ing tefrerials . '. ; Metal a^ raiseellaneous .mate- 
r4al* shall confirm .to the requirements indicated on. the drawings or 
...referred to in 'these 1 ' 'specif ications ■ and when- riot -covered thereby, metals 
: and :'£a'te3riaXs v of 5v stahdaW^tiality ".shall- be furnished^ Materials., shall 
fie:of Jne_cXassification ; ar4'^rades approved '-by. the Contracting'. Officer. 
'Prddu cts'oyie^ihan tndse :; speaf ied : herein %ay ; be - acc epted /whem it-is 
^ve Oo^the'sa^^ ^^--- 

equal ''in strength,' durability, "usefulness^ and' 'convenie ace.:fn^th'3--:, 
purpose intended. In case .the contractor desires to use stock material 
-Set 'imm^ctureFspecif ically for the work covered^ fcftese specifications, 
he'shallsubroit'evi^ence satisfactory "to'-the 1 Cohtractiag- Officer-; that 
sijchroaterial r conforms. to J 'the 'requirements of the ■specifications,, -in 
"whieifcase detailed tests :; of these Materials may' *>©< waived*... Whenever 
, requested " *to "do so,'"" the'\Contractor shall- submit-' to the- Gontracting.,-r/; 
■•■^tc^r " two' cjertiflefi: cries' of J ^ of 'all- materials -he proposes to 

;use":ik"the'^pufacture' of tne; equipment . : -The results of -these tests. 
shalt^e'i^suchfe of determining compliance-- with 

. th£". ^appli^aiXe specif icatilons' ; f or. the materials tested. The" cost :of^ 
" making all the' above 1 "required tests' shall be borne by the' contractor^. 
The Contracting Officer shall have the right to select, test'-arid .'analyze, 
at the expense of the. Government, additional test specimens of any or 
all if. the materials ."-'toffee "used. 1 ■ '^e-res'ull^M/Suc^testB and analyses 
shatl' be Considered of equal value ih the' "tests made by the .'contractor 
to/de^rmine cprnjiiiance; with; the applicable specifications tfor .the mate- 
rial 'used. '".,'. _'/\[' r '. '_....'.'." ';.'"' '. . "V". ,-'.■ , - .. , : , . ' '""' . .'.,".'■ '.''.[ !.."■'"' ■'" ","-".. "- 

b. Unless otherwise specified herein, the requirements ofV 
Sections, 30 and ,31 shall apply to the materials used in the construction 

.. of tSe".gaties,,^y^y^s'khd; accessories.;' '"■ - : - 1 \- i 

.'.'"' .l^-06r'.ittMKS : ||IP. ; - : a." General;/ - -All 'work shall^be done .and 
' " completed" "in "' a 'thorough, workmanlike ■ manner, : "and' ■shall-' follow: the best 
' mddern'practiee 1 ' ' in tne Manufacture 1 of; high -grade .m&cbinery, notvithstand- 
' ing' any oraissldn from' the" specifications and' drawings; All work, shall 
"be" ddne ;; by : mechanics ''skilled in their -various '-trades', and- whe never. - 
pospible.all"" parts; -shall be; : made -accurately- to standard- gage to-faeilitate 
Replacement and repair^ ;. ; '' ''V . _ \..y ^/' ' '"", ' :/. : ' 

b. Toleranc es . - Tolerances and clearances specified on 

" the drawings shall be closely adhered to and the machine work shall in 
all eases be of hi.-h grade workmanship and finish, carefully performed 
to the satisfaction of the Contracting Officer. Where tolerances or 
fits are not specified on the drawings, the contractor shall follow 
the best modern shop practice for equipment of the type covered by these 
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specifications j due consideration' being given to the special nature.. or 
function of the parts and to the corresponding accuracy .required to 
secure proper operation. .-.-.-' 

£• ' M achine Fin ish. - (l) . The type of machine finish, where 
not otherwise specified, /shall;. be that most suitable for the part to 
which it applies, Surfaces shall be machine finished wherever ar< "f" 
or other .mark denoting machine finish appears on the drawings, and .on 
all- -other surfaces wliere necessary to insure proper fitting together - 
of parts. , Welding, plugging, or- shimming to correct defects of material 
or workmanship 'will -"be' permitted, only "where such defects do" not affect . 
the strength or /interfere," with .'the correct functioning of the part." 

(2) So. far as practicable, all -work shall be' laid out 
to secure, good .matching or adjoining unfinished surfaces. Any discrepancy 
between .adjoining .unfinished surfaces, shall be corrected by chipping, 
grinding .or machining to secure proper alignment. Unfinished, surfaces 
shall be ; true -to-,the lines and dimensions, shown. on the drawings, and . . 
shall be -chipped -or .ground .free- of wall projections or- rough spots. 

• -18.-07:, ■■ .-CASE ANDvGATE STEMS. - - . a. The gates shall' be of the. 
pressure seating or- unseating- type as- indicated on the drawings i Each ■ 
gate leaf shall -consist. -of. a rectangular plate with horizontal and . 
vertical ribs. .-Unseating gates ;shall be provided with -wedges ..to effect - 
proper seating- . The bottom surface of the gate, where indicated shall 
be designed to effect. a surface seal with a -Babbitt seat- flush with the 
conduit floor. / .Babbitt shall conform to. Federal. Specification -.QQ-T-390, 
grade 3, . The bottom, edge of the gate shall be. streamlined as shown on . 
the drawings, so that the gate may be operated in part open position ; 
without serious vibration. Seal bolts shall conform to Federal Specifica- 
tion QQ-M-80, half hard. 

£• Seal Str ips. - (l) Flood Control Gates. - The seal 
strips of the gate leaves shall be constructed of bronze conforming 
to Federal. Specification QQ-L-225, Composition 6. : The seal strips 
shall be. machined to a snug ,fit with their bearing seats to provide 
watertight joints between seal strips and their respective bearing 
seats. .- 

.(.2) Each.bearing seat shall be coated with a thin coat .of 
white lead paste mixed in linseed oil, immediately after which the seat 
strips shall be assembled on their bearing seats in the casting and the 
seal screws held in place by lock pins or other approved means to prevent 
loosening. The seal screws shall be of the same material as the respective 
seal strips.. The seal screws for the .bronze, seals should be provided 
with a special twist-off head for- tightening. (The special -head shall 
project beyond the regular countersunk head and shall be designed to 
shear off when the screw is tight.) After attaching the seal strips, 
the sliding surfaces shall be machined to a true plane, 
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(3) -Water Supply Gates.: - ■ The .ga.te ■ frame ,and gate, leaf.,, 
shall h'avfr machine finished : grooves" -into- whi^hvthe..brq,^e.-..seal, strips . . 
shall be pressed and securely anchored. ifi;:pla4e... ;The ^ronze. seal straps,,; 
shall he ma : chinecft'o a -true surface after dnstallation.- an .both 'the, gate^ rJ 
frame and gate leaf .■"■ ■"■-■■■ :■.■-..-- >.•:■;■:- .-..■': .- v ; ; , : .. //?/._ 

c. The gate leaf shall have an integrally cast pocket in the ' 
center if the leaf hear^ the t&pr The pocKfetv a hail;^vreinforced;by.riba 
an(l shall be fitted 'for a solid- maganesei bronze., thrust nut,. : ..Ihe.- thrujt.^, 
nut shallbe threaded and keyed'to the gate stem and. shall be designe^. , 
to iithsidnd the imposed thrust -.^ theigate stem. , ;■ • ,-,-,- :/:,>_■...:■ 

a. Each-gate shall be - provided ! with, a rising type, gafe stem ;;; 
capable of'w'ithstahdfhg the maximum thrust of. the hoist and. motor- The , 
gate stem shall be made of cold rolled: steel. . A ; torque p^te.at ?: the { base 
of ■the floor stand shall ^e provided to: eliminate torque in, the gaje. ... 
stem." The gate stem shall he of ■ & length .to ;suit the- hOASt,,and .Shall . , , , 
be furnished In sections of a 'length to sulk. the stem quide locations . ( . ? 
shown on the drawings. The sections of each stem shall he pointed. . h 
together by solid manganese bronze couplings threaded and keyed to the 
stemsl "One ■coupling' 'Shall have left fend threads.. Eaph stem -shall be 
provided with stem guides and steady. bearings, located as- shown ,on the ^. 
drawings. • All' stem guides shall be. bronze bushed .and adjustable.-. The, 
bronze, bushings in the stem guides shall be securely locked, into the . 
gui$e. ".'.' ;'■'."" '" ' ■ ■ ' - 

18-08. GATE FRAMES AM) GUIDES. *• The gate frames shall be' cast _ 
iron of the standard flat frame, flange frame type as indicated on the 
drawings and shall have the surfaces machined, and. drilled, to attach to 
the conduit linings and the front faces machined to take : the gate guides 
and seal strips.' Seal strips constructed of bronze as specified "belpw , 
shall be attached to the gate frame- and frame extension in the same manner 
as specified in Paragraph lS-07b for the gate leaf. Frame seal strips 
shall be : of the following" compos itldri. ■' ■ ; .-.■; : . 

"''''-'■ '■'■■ ' '-■''■ -'-' . PerceAt ■ 

• ''- •/• ■ : '" : ■'-'■■ "'-Copper ■■ - ■ -.'■ '■ 82-83 . . . - ,., 

' --^ ■;■■-- - - Tin" - - ^ .6.75-7.5, .,.,;- 

■ ■Lead •■■■■■■■■ ■■ **.5-5.0V A .- 

■' Zihfe-"' ■ •■■- " .:: ■ 5>Q~9-0 

Gate frame extension shall be of ample length to permit full length seat- 
ing whek the gate leaf is- in' the full opemppsition. The gate frames 
for the' flush' bottom gates- shall' be' provided with .a- ■Babbitt., lined bottom, 
seal to : provide a' seating face flush' with the,- conduit .floor;- .to ; rc$tch., 
with the"' seating 'face. -on'the' bottoto of -"the. .-gate leaf.--... Jgabbitt shall . 
conform to Federal Specification Q.Q-T- 390, Grade J. -.This ..bottom, fr.ame 
seal shall be bolted to Ihe frame; The guides shall be of ; cast: iron, .©£ 
heavy sections reinforced with ribs as necessary. The guides shall be ,, 
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of sufficient length to. permit' the ga£e leaf .to be fully within .the 
guide when the gate, is in the full open position. ' Bronze holts, con- 
forming to Federal Specification QQ-M-80,- Class A,' half hard, shall,. 
he used to fasten the guides to the gate frame and for seal bolts'. '. 
Ml anchor bolts and nuts shall be of stainless steel' conforming to 
Federal Specification QQ-S-763b,. Class 301 or 3.21. 

' ' l8-0"9,... MOTOR- OPERATED HOISTS. - .a. The electric -mot or driven } 
screw hoist shall be constructed of high. grade cast iron, with provisions 
for attaching stem/covers to the top cover plate.. A suitable torque ' 
plate shall.be provided at the base of. the pedestal. Electric .contactor - 
and push botton cases shall be cast as integral parts of the pedestal' 
or shall be bolted to the. pedestal and shall .have cast iron covers 
with, machine and gasketed watertight and dust-tight joints-. All gears 
shall be of steel," except for the worm gear, if used, which shall be 
bronze, and properly. "designed ."for the service intended. ; The. gear shafts 
shall have" bronze -bushed bearings and suitable provisions shall be made" . 
for lubricating the bearings and gears,. . Gearing shall be enclosed in.' 
dust tight casings. 

b.. . The hoist' shall be' operated by an electric motor with a 
hand wheel ., for hand operation of the hoist when desired. "The handWheeV 
shall be disengaged. by. means of an automatic throw-out device so that 
the handwheel will not revolve during motor operation. An interlock shall 
be provided to prevent the motor from starting when, the handwheel is 
engaged or provisions shall be made for automatically disconnecting the 
handwheel . when the- motor is started. 

c. A stem cover pipe shall be fitted with a flange for. bolting 
to the. top of the pedestal and a suitable visual indicator shall show 

the exact position of the gate at all times. Each gate position indicator 
Shall be clearly visible from the hoist push button station. 

d. The electric motor shall be a squirrel cage type induction 
motor mounted in a splash-proof and drip-proof frame. Insulation shall 
be special Class A, moisture and oil-proof. The motor shall be rated 

at the horsepower required to give a gate hoisting speed of nine 'inches 
per minute and designed to operate at kk-0 volts, 3 phase, 60 cycles, A.C. 
The motor shall be the high starting torque, normal starting current type 
KEMA, Design C, and shall be designed for 30-rainute operation at rated 
load and voltage without exceeding a temperature rise of 55 degrees C. 
above an ambient temperature of ^0 degre.es. C 

e. The motor control shall consist of a magnetic, reversing 
type contactor, for starting the hoist motor across the line. Three 
overload devices shall be provided in each starter. The contactor shall 
consist of two 3-pole contactor elements mechanically interlocked, and 
magnetically operated by ^eans of a three-button push button station 
for raising, lowering,- and stopping the gate. Control circuits shall 

be arranged to provide low voltage protection. The contactor shall be 
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;qf...^pteV.5i : ?.e^.Qr!.i;i}e ,m9 : i6i:\^hlc^;it.. ; ,i& to epntrol. and s&ali: be -rated- 
for service at 480' voltsV 3 ~ phase, &6 cycles, ArG- .with -jlSO-tvolt' -control 
circuit transformer. 

' - J "'''^^:y/;J>^.^uick : ; fereak"'lii]iit v&witcfee.sj'sball.-.'be .Erovi^ed, that :,will. cut 
out' 'the motor at 'any predetermined "position ; on -the -opening .moyeffi.ent' of 
the gate. AX electrical torque switch shall be provided in the closing 
s ; i4e of, the.. .gate ..moyeinent- control,.: and .shall ,be/.-.a;rr : a;nged,.tc .opehfthe motor 
cirquit^ when .the gate ; is ^seated .or .strikes : - an obstruction././ In-iadditionj 
. a .. .-mechanical. ' limit .Iswit chl ^sh.all : be provided' on- ifche. -£pwn.: direction <:- : :The 
switches "shall be housedVin oil tight cases and shall 5 he equipped -with 
quick-break contacts with micrometer adjustment . 

.;-.■!•; i5^:r;-^? -pusivbuttpn cpntrpli.sta-tions shall he- provided. w£th ! • 
wa?fcertigh^,-enc] r osur^s ; . an$ . shall; .be,,-rcade> an^integral part-'of rthe- ho'drst 
stand assembly, with "open", "close" and "stop" buttons plainly indicated. 
Three indicating lamps, a white lamp for "in-gear", a green lamp for 

"open". ^nd a ; ,red- ;i .p,amp £or ,"clpS;eid-"^;-sha'l-l.-be furnished;: ;fe>'h" each- 'control 
station. ... Jf . the- unit- fcas- ; am automatic ha.nd wheel; release >r- the :white "-■ 
Hgh^. will not be. required v ;;.■..;■;:..., v —y. "; , v .. "* ■ " :y - : ~ " " ' : >. : * : "' ' 

-.; ■•. ■■"=■:-.■£?. ■■: A^.^^iP 1 ^* 1 *; wirings installed ^by the: manufacturer as part 
. of .the,. equipment .s,hall., : -;bje placed iixn suitable -ducts 1 •■cast-' -in the stahd or 
accesspries.ji or-, shall- /be,. run; in? steel- .conduit-;- i Insulated wire- shall- 1 be 
600v oil base rubber meeting.,the-r requirements-. for- insulated wire and';- 1 
cable as specified under the applicable section on electrical work. The 
wirin^,sha^..terB3inate : at a suitable enclosed terminal 'blocks; -■:-.' 

.. . ...„. : ; i, 0nless.-.otherwise,.spepif ie4,.- ; all electrical^ira,terials.,^WQrk-< 

tranship and.^est^shail .be-.-in conformity- :with the. current.standard rules, 
regulations and speQificatipns of -the- American Institute. of : Electrical 

Engineers .-an3. of -.the ; rational -.Electrical' .-Manufacturers Association;' . ■'■ '- ■ 

,■■;■;--■ -.'.-.J ^'if-ip'-v ■ M^&BBWW- HOISTS, - , a. , The hajsdV operated- hoists 
shall be.,$ 1 rr.anufaciurer.- ; s. ; ,^tandard -product^made of cast-:iron- and:;suit- 
abXe;fpr., manual pperation-,; Mien : operating. by ; hand the required pull" on 
the handwheei .or crank ,tq open;. or close the gate .should r not:exceed 40 
pounds.,, -..The.-hoist shall b,e fitted. with : a .-bronze -.'Operating-. hut> :anti^,;- 
frictipn bearings of. ample .capacity, to >earr : y. -the r-thrust load'on the nut 
.Sp4. -other,. getting. - .■ Gears ;.$hall ■ be . steel-.with ;,ffiaehine cut -heat treated 
"teeth .to. Resist ; excessive .wear*;.,. Suitable , provision; shall ibe.iEadesf or 'i 
manual, luferica ; tlon|Of,,all ;i working parts .subject* to; wear * : ■ >.-.■ ,;■■.-.-. : " 

...-".? W ^ - Torque I%Qte.- -. ■. : -The floor- stand. .-shallrbe^mountedlpn-a"; 
torque plate ..to^-prevent, stem, twist mounting. , ; Bolts -of -.ample isize -:.shall 
be .pr-pyided .to .attach, the torque plate -and floor, rsta-nd . : .and : ;to 'anchors, 
tine torque plate to r the. ifpundation.; >;.,■. -.• *-.r .-:..'■'■.-. ..'■,-■■■..•.-.: -' ■■■■■ 

.; ;-.;■£?,. . Stem Qpyer.; *.... The^gstte; stem; shall "be protected by a -..-" 
cylindrical cover with a cap and a flange for attaching to the top of 
the floor stand . 
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d. A suitable gate position indicator shall be provided and 
mounted orTthe ' floor stand in such a manner that the operator can observe 
the position of the gate at all tiir.es. 

18-11. CONDUIT LINIKG. - The cast iron conduit linings conforming 
to Federal Specification AA-I~652a, Class 30, shall be furnished as 
indicated on the drawings. 

18-12. WALL THIMBLE. - .a. The vail thimble shall be cast iron, 
type "F", twelve-inch depth, with a machine finished face for contact 
with the gate frame. The thimble shall be equipped with studs and bronze 
nuts for the gate. 

b. All active bolts, studs, nuts, adjusting screws and studs 
holding gate frame to wall thimbles shall be made, of bronze stock con- 
forming to Federal Specification QQ-B-636D, Composition Kb. 1., half- 
hard. . 

18-13. PAINTIH2. - "Before exposure to the weather and after ' 
thorough cleaning to remove all rust, dirt, grease, and other foreign 
matter, sluice gates, valves, floor stands, cranks, and similar parts 
customarily finished at the shop shall be given coats of paint filler 
and enamel, or other approved treatment customary with the manufacturer. 
Ferrous surfaces obviously not to be painted shall be given a shop coat 
of grease or other suitable rust-resistant coating. Fainting^ shall 
conform to the requirements of Section, PAIKFIKG. 

18- lit. h&' COKTROL VALVE. - The kQ" control valve shall be the 
disc-arm pivot valve type designed for a water working pressure of lpO 
pounds and shall operate at all heads up to and including the maximum 
pool elevation of 591.0. The body shall be made of cast steel and 
shall be heavily ribbed to support, the thrust of the hoist. The seat 
ring shall be of Babbitt accurately finished. The disc shall be made 
of cast steel with edge accurately machined to fit tightly in the 
Babbitt seat of the body. The disc and operating arm shall be designed 
to offer the minimum resistance to flow". The main spindle shall be 
of forged steel and shall be pressed into the disc. Heavy renewable bronze 
bearings shall be provided for all moving parts. The bearings for the 
main .spindle shall have adjustable rings which bear against bronze washers 
in the ends of the disc hubs, to insure tightness at these points. The 
spindle bearings shall be provided with 'fittings for force feed lubrication. 
Bronze bearings shall be provided in the. arms of the disc, in the cross- 
head, and in the ends of connecting rod. The pins in the ends of the 
connecting rod shall be of rolled bronze. The crosshead guide shall be 
of cast-iron or cast-steel securely bolted tc the top of the body and 
shall be lined with seamless bronze tube. The crosshead shall be of 
bronze and shall be provided with packing to prevent leakage. ;up through 
the crosshead guide. The rod connecting the disc arm to the crosshead 
shall be of forged steel with an eye at each end fitted with, heavy bronze 
bushings. The stem connecting the crosshead to the hoist shall be of 
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cold rolled steel. .The, hoist, shall. conform to. the-- requirements, of 
Paragraph' ' 18-09, "Motor 'Operated Hoists" . . .-,.,.- ; ^-.. r. ;>■;■:;; ■ '■■; -■•■■ 

. , 1.8-15, : IJS©U£ATION. . -., : .The-gat.es,,-.gate ; hoist^and,;^ccessories, 
including conduit" linings, or wall /thimble.^, shall; be assembled and. ■ -. 
installed complete as indicated- pn ; the drawings, ,unqter. the supervision 
of aY representative q£. the.gate manufacturer, and a$ directed. The 
gate' f;rame"'guides and. the 'conduit ' linings ; shall be -assembled -in place-.. ■ 
and fcoited : together.. The gate leaf shall be placed. in the.. assembled : ... 
'frames and the guides securely bolted' to them. The assembled units 
shall . then., be checked for alignment and elevation, and-. the structures 
.shall be substantially anchored in' place. -After the form work £s ■ 
Completed .at the. ends of the conduit linings, the concrete shall be : . 
carefully placed around the frames specified. All bolts, special tools, 
marks and other devices necessary to erect the gates and linings, and 
any special anchors required .to. secure, .the. assembled parts while they 
. .are. "being ,c'oncrete4 in, .place, -shall be furnished ; with- the. gates. 'The,., 
gate hoists shall be installed incorrect alignment with the gates.. The 
gate stems shall be coated with grease with e soap base or other approved 
compound for protection against-- rust. All- electrical connections shall 
be made" to the motor operated hoists. The limit .-switches to-cut off . the 
motor at each end of the gate travel shall" be accurately set at the time 
of installation. The gate position indicators shall be accurately adjusted 
at the time of installation. 

18-16. INSPECTION AND TESTS. - a. The gates and accessories 
shall be assembled in the shop as directed for inspection and to insure 
that all parts fit accurately and are in proper alignment. Each gate 
shall be opened and closed to insure proper operation. 

b. After completion of the gate structure and gate house and 
the installation of all machinery, each gate shall be tested under the 
supervision of gate manufacturer's representative for satisfactory opera- 
tion by being raised and lowered at least three times for its full 
length of travel. Any adjustment in the setting or installation required 
to secure satisfactory operations and tight closure of the gates shall 
be made by the contractor. The gate hoists and motors shall be tested 
as directed and any adjustments or changes that may be required, in the 
opinion of the Contracting Officer, shall be done by the contractor. 

18-17. GttARAflSSE . - The gates, valves and accessories to 
be furnished under this section of the specifications shall be guaranteed 
in accordance with the guarantee provisions of the SPECIAL CONDITIONS. 

18-18. TOOLS AND OPERATING INSTRUCTIONS. - The contractor shall 
furnish a complete set of all special tools needed for the adjustment 
operation and maintenance of the gates, valves, and accessories; five 
complete, bound lists of parts with necessary illustrations and refer- 
ences to permit convenient ordering of repair parts; and five bound 
complete, clear and concise sets of instructions for the operation, 
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adjustment, lubrication and' maintenance of the gates, .valves and ac- 
cessories furnished under this section. 

18-19/'' PAYMENT. - a. Payment for designing, furnishing and in- 
stalling the gates,, guides, frames, valves, stems and hoists,, and con- 
duit; linings will be made at the' applicable contract prices for .Jtem 
Kos.'79 and 8U, ""Gates and Accessories"'. Payment shall,. include all 
necessary" accessories hot included under any' other item and. all costs, 
of furnishing the services of a- representative of the gate manufacturer . 

b. Partial payment up to 70 percent of the contract price- 

for each item but not exceeding the manufacturer's price to the contractor 
will'.be made when the equipment 'has been satisfactorily shop tested and- 
delivered complete at the site : of the work. 

c. Final payment of the contract prices will be made after 
the field tests are satisfactorily completed in accordance with Paragraph 
18-16. 

d. Payment for testing shall be included In the contract 
price for "Gates and Accessories". 
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_ ;;• ; 22'^iDi;. • ; v ^QOPK r - ; ; iis;iect,ipn t . covers the -de signing^ manufacturing, 
- - -panting, deHvert^ testing ..aM placing^ .-sat^s- 

• factory operation the overhead travel cranes in the Water Supply Intake 
Tower and the Flood Control .Operating HOuse-,. complete, -vith all appurten- 

■ aBces. ■ ■■■■ "- ■■■ * ■ ■;"■ \ t ■;'■■ ;■; it , ■■..,,. ■•; ;: ■ : ..,. ,. ff ..-, 

22-02. APPLICABLE SPECIFICATIONS. - The folliwing specifications 
form a part of this specification. . , , - v .-, . . , rr ; 

'""' *"' "' '*'£""'" Sfa'af t St'eeiV - 'Steel for shafting shall conform to one 
of the following specifications : 

'" 1 : " "'' '* £, " v ' : '' & /'Federal Specification' QQ-S-633a for "Steel .Bars, 
Carbon, Cold Finished 'arioTHot Boiled (General Purpose j . " 

.. .V"*' ' '?'' : '-'■ ';i2');;^ederii Specification 'QQ-S-62i*a for "Steel ^Barsyl 
■ ■Allby/ Cold ^^nishedandHot^oUed; (General Purpose)'\ -■• -.:■■;.' 

',;.' J (3.) /Applicable, specifications of the Society- of Auto- 
motive -Engineer s," inc.,. 7'' „"'. ' '^ "V- ,'•.';;' " 

■ ,.'^1:',' .■ 1 / ' ''(^.Vfepli'PJ^ie ^^,'spec^fications:. ;, - . ^ 

: ' '- '„ J£v ^eei^'Spri ngs/ - gteel gprings shall conform: to -the 1 : re^uire- 

ments oi; ; AS^-aesig^atipn ^5-5£.^r J%&~toeated Helical Spinga".,r 

"£* ^raiie -'Wheels . - Steel for the tridge and trolley. wheels 
shall conform to the applicable requirements of ASTM designation A57-60 
for "mitip^-Wear^rou^it. Steel Wheels,", Class C,Rim, treated-. ., 

1* Wire Ro pe. - Wire rope shall conform to the requirements 
of Federal Specification RR-W-^lOa.for "Wire Bppe and. Wire, Strand," 

Type 1, Class 3, 6x 37, improved' plow' steel/ fibre core, preformed, 
regular lay, uncoated. ..,.;...., .'■,.-,: 

... . £• . Set Screws. - get, screws shall -qonform ; to the requirements 
of 'Federal' Specification "#F-S-103a for" "Set '"screws-V . 

-.-., -' v.- ■■> j f . ■•- • Kachine ' Screws . : - ' iiacnine screws shall conform to the 
requirements pf Federal Specification FF-S-§2 •for. v "Screws, Machine; Slotted 
or l Cross-recessed". ...... 
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S* Cap Screws . - Cap screws shall conform to the requirements 
of Federal Specification FF-S-85 for -"Screws, Caps, Slotted and Hexagon 
Head" or Federal Specification FF-S-86 for "Screws, Cap,. Socket Head". 

h. Washers . - Unless otherwise specified or indicated on 
the drawings, cut washers shall conform to dimensions specified in ASA 
B27.2-1958, "Plain Washers" for size "bolts used.' Lock washers shall 
conform to the requirements of Federal Specification FF-W-84 for "Washers, 
Lock (Spring)" or ASA B27.1-1958 for "Lock Washers," heavy spring type. 

i. Rails. - Rails shall conform to the requirements of ASTM 
designation Al^SlTfor "Open-Hearth Carbon Steel Rails", No. 1 rails, 
ASCE section. 

j. Specifications . - Unless otherwise specified, all applic- 
able requirements in Sections 30 and 31 shall also form a part of this 
section. 

k. General Design . -, The. Overhead Electric Crane Institute 
Specification 49 shall govern design where applicable. 

22-03. TYPE AND DESCRIPTION. - The cranes to "be furnished and 
installed under this section shall "be of the indoor, overhead travelling 
type, equipped with a single trolley having a single electric motor- 
operating hoist. The crane in the Water Supply Intake Tower shall be 
of the top running, double beam type. The crane in the Flood Control 
Operating House shall be of the top running single beam type. The 
double beam crane shall be provided with an auxiliary I-beam trolley 
complete with lead bar, having a capacity of 1,000 pounds and installed 
on the upstream beam of the crane, ..The bridge travel and trolley travel 
shall be hand operated. The electric motor -operated hoists shall be 
equipped with pendant controls operable from the main floor of the build- 
ings. Power shall be supplied to the cranes as .shown on the electrical 
drawings. 

22-04. CAPACITIES AM) SPEEDS. - The capacities and speeds of the 
cranes shall be as follows : 

1. Rated capacity of hoist,, tons .5 

2. Hoist speed, feet per minute 20 

■■:.'.- - 3. Bridge travel speed, feet per minute Hand operation 

k. Trolley travel; spesd, feet per minute Hand operation 

5- Span and lift As indicated on 

drawings 
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22^05, WORKMANSHIP - 'Workmanship shall Toe of the Highest grade ' 
and in accordance with the best modern standard practice. Parts shall 
he machined, carefully and accurately to jigs and templates, and all 
like parts' shall he absolutely interchangeable. All parts shall con- 
form accurately to the "'required dimensions and shall he free from defects. 
All holt hales shall he drilled accurately to template to, the locations 
called for on the approved shop or working drawings. All machined sur- 
faces shall he faced true. All working parts shall he arranged for con- 
venient inspection, lubrication, adjustment, repair and replacement. 
After the parts have -hee*, .accuracy fabricaHd^a finally, machined, 
the cranes shall he completely assembled end adjusted in the shop A and 
there shall he no later fitting or changing of any dimensions on the 
shop drawings to make the different parts, fit properly together. 

22-06. ■ DESIGN BEQUIR2MEKPS, - * Each crane shall be of standard manu- 
facture, and designed for the purpose' for which it 4b to be ,used- The 
c?ane shall 'operate -w^thia ihe sp$ce v shown on the plans, with adequate 
clearances- Stwtur.al"design shall he In accordance with the American 
Institute of Steel Construction (A.I,S,c:> Standards, #ith factor of ^ 
safety 'of "not lese'tfift five (5) when under, the a rated capacity loads 
and based'&i the ultimate strength of the material used. , . 

22-0?. MATERIALS.' - No material snail be used tor any pur- 
pose for which it has not beeh previously used for a suitable length of 
time to prove its adaptability, for, the purpose intended- Before start- 
ing the fabrication or manufacture of the cranes, the contractor shall 
submit to the Contracting Officer for approval specif icatidhs covering 
composition of materials to be used'." If requested; test 'bars and^ samples 
shall be ^submitted.* Materials &% meeting these specifications or fail- 
ing to conform -fc&Vfceets s&all riot-Ve used. All materials used ±h the 
crane manufacture ,sh&Ll^&e> of *&*itt class quality. ,* 

r l <■ 

22-08. BRIDGE. - She bridge shall consist it s*teel riveted or 
welded girders, or rolled steel beams of suitable size and section, 
properly reinforced t>y diaphragms and stiffened to withstand all strains 
of loading and, impact during operation, She operating. machinery and 
other exposed parts shall be suitably housed so that the exterio* of the 
crane will consist of smooth surfaces of piecing appearance. f Girders 
shall be so designed that stresses produced in t&e lower flange by the 
maximum load sfcaji not exceed 1/5 of the ultimate strength of the mate- 
rial, while'the stresses in the top flange shall be limited to the 
" crippling formula employed :fbr,r compression members, and by lateral 
strains, due to starting and stopping of the bridge suddenly when fully 
loaded. Ifce maximum vertical deflection of the girders, produced by the 
dead load, the weight of the trolley, and the rated load, shall not 
exceed .00125 inch per inch of span.., .Impact shall not be considered in 
determining deflection. Girders shall' be rigidly connected with the 
end trucks, and shall be of such design and construction as to keep the 
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eptir^,',l3ri4ge sti-uctuare square and- in' alignment under .all. operating' cog-" 
ditions. The trolley Vradk fails ; 'snall be welded to the tops' of the;.*."- 
bridge .girders/ an<$. shall be provided with approved typerof end stops.* . 

22-09... [ BRIDGE TRUCKS.- The bridge trucks shall be of stefel tjoa- 
structiqn, thoroughly ■braced^' welded or riveted, and attached to the 
girder^ with turned' ftplts, 'with 'all holes drilled and reamed after 
assembly of parts!' Safety lugs shall be provided to prevent excessive, 
drop in case^pf axle failure. Substantial guards shall be provided in 
front of each wheel and shall project below the top of the runway 
rail., She entire truck s^all be machined as a unit, so that perfect 
alignment qf all ;parts is assured. Bridge truckS;shall have approved 
roller 'bearings, and. heat, treated chrome nickel steel axles of the 
rotating or f Ixed.^axie, type . 

' 22-10. . TO3ELS. * ; Bridge truck and trolley wheels shall be double, 
flanged cast iron; filled iron, or- steel, of ample :size, machined to _. . 
uniform diameters. Axles on trolleys shall have antir friction roller- , 
bearings and shall be mounted so as to be easily removable . One wheel 
at each end of the bridge' shall be : driven by the cross shaft. The 
driving pinions.: and gears shall be' protected by approved guards, 

22-il, 'BEAR3$GS.. ; '-' Anti-friction roller- or ball bearings shall 
be used on the. trolley and bridge wheels and- gear shafts. The cross. ; 
shaft ( , and othp slow speed intermediate shafting may be equipped; with 
sleeve; type be string's hayiidg f " removable* bronze linings, in accordance with 
the best engineering practice for 'the application under consideration^ 
The hook shall turn on ball or ;roller ; bearihgs . The roller and ball -: 
bearings shall be Timken, Hyatt, S.K.F., or approved equal. . The bearing 
housings, shall .be sfrilt or.' so designed as-to' permit easy* removal of the 
shafts.' All bearing^ shall be provided with oil ; bath or pressure lubr-I^ 
cation,' ark .shall be designed," : as f ar ;as practicable, to exclude dirt 
and to prevent leaka^d "of oilor greaseC ' - 

'.22-12,. BRIDGE 'DRIVE, - "Ihe r crahe shall be 'drivenby one wheel 
at ..each end of the bridge. The operating' wheel for the pendant chain 
shall.be iocated-'as _ shown'" on "the- 'drawings. 'Tfte'cxane.. shall be driven- - 
at each end from'\a. cross ^haft, ' running the fuli length of the bridge* 
The cross shaft shall be of ample size, and shall be supported at 
frequent intervals to prevent undue deflection or 'whipping. 

.., 22-13- TROI&EY.. - : &e trolley frame shall ^e 0$ Welded rolled; % - 
steel, or cast steel construction,' or a combination of both. . The 
frame shall be a rigid;.: unit, -designed to transMt the load to the bridge 
rails without undue deflection. Safety track guards, the same as speci- 
fied for bridge trucks, shall be provided. Where practicable, all 
brackets and bearings shall be permanently attached to the trolley frame. 
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Brum bearings "and supports for upper sheaves -shall be located sq as to- - 
equalize the "load to trjack wheels as nearly as possible. , 3he entire , 
trolley frame shall be machined as a un&fcj so that ,perfeQt alignment t 
of all parts is assured'. *Ehe trolley shall be provided with suitable 
bumpers at each end, arranged to meet t.he end stons- sq,uare-^y. 

, ,1 i - 
22-lk. T&OtiSJSX DRIVE. - She trolley shall be driven by* on# jiriv&ng 
wheel on'eath side of the trolley. 'She trolley drive mechanism, foprtfae 
pendant ehain Shall be located as' shown ..on the drawings.- 

1 22-15- HblSOTG DftOMS; - 'ifcte hoisting drums sjiall be^made n °f &£$* 
grade cast iron or steel, ^and'shall^be designed to withstand the maxi-t , 
mum bending and crushing loads. The drums shall be so designed that 
not less than two ; comglete..vraps.of hpisting.ropevwill^remain.^n the 
gro<3ves v wheh ihVndok^ls "at VlU'lowest ■poBittbn ,: for*^e:^'|t. v s3pectfieS-4 |' 
Drum grooves shall be turned from the solid metal. Ihe'druris shall be' 

be 

u^--''*;^ : ;„ .;;;;..; ■'"■-,;;;. ;-,r, ; ^ *&> .:„ ... " 

22-16. ' ^loisi iM^iMS. ' - " c "%tf : K6isb'iric rcpoj '"sLvall be of proper 
design and construction ,for. v crane ,ser.yi&e irt . 3,^ ~*Az 4».;ae-. t -used .in the 
des"ign " : bf : the;;rppe 7 'siiaii" .not' be ^eifsf[.t^'d^'y^ '^Uiq. ..nirai4^%i;5?re,afclng 
strengtii^bf 'the^foBe^'" v - l,:: ''^>~ u: *;- •■; ;1JV ' '";\y' : ^'V^;."'",' '■■■.■"■/' '■■■■•; -,,.',.,... 





irOh v . 

bearings, and shall have finished grooves of ample depth. Sne pitch 

diameter of the sheaves shall/be :that v re(iuir 

fdr'the &vfe : W& i l&i$--ffi%$% l nd&\ -- : ^-~~ "" ;.~;-.V;"r.-;::f^f --..,.. l:: f . ^ r ,-, ■ -.. 

; • gfcia&V '^^ST^^tt^^ of^stie^ ^i 

cons^r^tioM/'itee _ '^.obk^ %i^^ t& . iq^jgpjSt* .f$]f jpl^X sujgp^t^l en, a^h^tl . x ; :/: ^.--, 
or roller; thru1sF"Tf^^^ freelyl,pn.;ihe;.^ar^ 

22-15*. .GEARS ABD.SHAI'rs..,- All. pinions, shall $e, 7 &^tably-:,heat- 
treated; forged ■ alloy; * steel'; ^ ;Ali' btiie : :fr;gear£;;^^ 
steel/ if6rged ; st4el'^ : or 'weid^ 

shall -be machine cut. Ho gears or pinions shall be overhung. All 
shafts -and truck axles shall be of forged steel. All shafts/ except 
the bridge drive cross shaft, shall be machined true to size at gear 
seats and bearings. All shafts shall be removable without removing any 
parts keyed to them. 

22-20,. LOAD BRAKE. - Each hoist shall be equipped with an approved 
type Of automatic load brake designed to automatically hold the load, and 
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lower it without acceleration, under full control, by pulling the operat- 
ing chain in the lowering direction. 

22-21. OPERATING WHEELS AND CHAIKS, ""- Ine operating wheels shall 
"be shrouded and shall "be., equipped with swinging chain guides that will . 
permit the rapid handling of the operating chain without :, gaggi-ng" of 
the wheel, and will also permit a reasonable side pull on the chain. 
The pendant operating chains shall he. sheradized. ■ . 

22-22. BRAKES. -' The hoists shall he provided with two independent 
braking means, (l) r an automatic mechanical load "brake; (2) an electric 
motor Drake.."; Eitker ; the automatic idad brake or the motor "brake- alone 
shall he sufficient to sustain the rated; load in any position.'* 

; 22-23 rV EI^CORIciLWORK. - a. General . - All electrical equipment, 
material,, and workmanship shall conform to the. applicable current stand- - 
ard ru,i^s, regulations, and specifications of the American Institute of 
Electrical. Engineers, the National Electrical Manufacturers Association, 
the Underwriters Laboratories, Inc., (N.E.C.), American Standards Associa- 
tion and Section, INTERIOR ELECTRICAL WORK, of this specification. All 
motors shall he insulated with special Glass A moisture and oil proof 
insulation. 

i' Electric Supply . - The electic supply will he ¥*0 volts, 
3 phase, 60 cycles. 

; 5* . Pofit rol Bo x. - . The control "box including a full voltage 
magnetic smarter 'shall be mounted on the hoist and the unit properly 
balanced. -The pendant 'push button box 'shall have h sets 'of buttons, 
2 for up -down of hoist," one for inching ' and '...\a, dead man button. 

-.- £■ Motor ■ *.The motor shall be of the. squirrel cage type, and 
shall haye""ample capacity -for tbe duty and speeds as specified herein. 
The capacity of the '.motor shall be such that the specified performance, 
of the crane' at" rated load will not demand more than full load- motor 
torque. The motor shall be insulated with special Class A moisture and 
oilproof .insulation. 

,, ■ e... Limit S witches. - Limit switches 1 shall be provided to con- ' 
trol the upper limits of travel of the crane motor. Ine limit switch 
shall be of, the toi^aliyrenclosed safety type operated by the hook or 
hook block. ,. The switch 'shall be readily accessible for adjustment and 
repair and shall be reset by reversing the travel of the hook. A suit- 
able enclosed type limit switch shall also be provided to control the 
lower limit of travel of the hoist. 

£v feyerjoad. frutof f .', '-" Each Hoist shall be equipped with a 
capacity or load limiting device capable of sensing' the load on the 
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overloa$,/snaii'l^ p$ev&t& taei.hoiste,/q; 

from ^^•Bi'^^e'lomv- $&k& ~6uto$£ ■■^■^Ol-tfatwWlat-t-tffiM^ reset -itqidn -tfafc* .-. 

remoV^i'-o^. tt^" dv^ia v E^'^-'l^^'we^l^i^-a^6ff-^^l^n0i "Istcpeawsctiteli^ 

minimum^adrOc^i : ^1& -is^^ «fffiy:£a1&^Veplfc<^^ 

load cu$%bff ;l s£^lto t^oae.^ ^'i y>:s.; 

■-■'■- 2a-2^i-'''"SAOTY^EraGE&^ i^i^fi^Jdc^ratftiMP -&M0&1 -pir^vi&^&££:::/^ ^ : 
appiiahc^'^ce&s^y °fcb " ■astee' tlteft" 'the ■■<#?&&& sh«12/ comply* ^ith aai. .appUc* 

able safe^^&ws^' ri.r^. :■::;: -c^f;::v-v.:'.-o wiJ' ;-:r:';e^i^ n?r ■i'-rL-.:.! **:*■* -:.i 

22-2?P^ i i6l)TS , .-tt> I ^y^SP - '^All' Tibltitf c«oa "nuts-shall .eonfornlilro^be^^ 
(an"d-Mafcer£a£ for Sme)";> : 0X.&s&-&p and similise: -to^icaii.:St^dard.Jieasfty-:.; 




Glass -2' -fit , ; - BUtB *£or '.bolts" «ftAjBlct:*6^Vcn>»:i^it»•Ja^:■^fTO^6srt -changes:; 

of l&s&'shallbei'Bel^^ 

are used, "both shall be of standard thickness. ;■■,■/■ .U^-ur^ 

' 22*S6.^ ijOfefCflfflCH^ v-' - -Wsriwsibtcm.tif ^a!& rtechenM^bpefcafcitfff parts 
shall be hy- r &e$tt&fflt h$gh*pr£ssm^ i^ 

type fittings shall be used. The lubricating fittings of journals or 
bearings %b^3^Wa:ea&i% .a^c^s's^bXe'Samy^h^ &£- piped 

to conv^H^S^'^iiitB^'-.iiisibg copper '■&*"■ toee&^i&&tt±^leibt*efy-: adequately- 
fastened. The contractor shall provide a hand-operated grease gun for 




ated b^mean^of a J^g&v0a&teW$JLe 9 >. 'and-Snall be^cc&jaete^th: k£avy^\. 
duty./: f rextttoi n&tmi#>hose''an&|J^ '£©r~fcfc© ~- ,f'-^ 

button-head ^tjpe ■ fitt4ngSv^-f.-'>- -..;■ -£:.:' r-^;v ; v..-:;^v.:^ :■- :--i. -:v. •.':/;■■ -i;.'^ ;/;;: 

S£*^i;^-$REHCHB$ M^^OOLS;-'^ .& complete- set.; bft*^ 
in a pressed-steel tool box shall be":-ftlraishiea^^f^r/1e.ach:3Jerane. .:Bie- tools- 
shall be of sufficient quantity, variety, and type to cover all ordinary 
maintenance uses in connection with the crane. Each tool and wrench 
shall be stamped so as to be easily identified as to its size and use. 
Provision shall be made in the tool box for mounting the grease gun speci- 
fied in Paragraph 22-26. 

22-28. NAME PLATES. - The name plate showing the rated capacity 
of each crane shall be attached to one bridge girder in an approved loca- 
tion, so as to be legible when viewed from the operating floor. The 
crane .'manufacturer will be permitted to supply and attach to the crane 
structure, in an approved location, a name plate showing the manufacturers 
name and address and the trade name of the equipment. 
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22-29- FIELD TESTS. - After; .installation of the crane has "been 
completed and as soon as conditions .will permit, the crane will he sub- 
jected to field tests under actual operating conditions to determine 
compliance with the specifications,, and to demonstrate that the equipment 
has been properly erected, adjusted and in perfect operating condition, 
ready for service. Should any defects develop during the tests, the 
contractor shall, without expense to the Government, correct such defects 
as are due to faulty design, manufacture, or defective materials and 
wor&nanship. The tests will include the recording of lifts, and the 
operation of the load Tor ake with full rated load. One field tests shall 
he made under the supervision of the contractor and will he observed 
and witnessed by the Contracting Officer. The method of making the 
tests shall be subject to the approval of the Contracting Officer. 
All necessary apparatus and equipment, materials and instruments required 
for the. tests shall be furnished by the contractor. Ihe services of the 
Manufacturer's ^Erecting Engineer, necessary for tests, will be included 
in payment under the contract lump sum prices for Items "Traveling Cranes". 
The decision of the Contracting Officer as to whether or not the con- 
tractor has fullfilled his obligation under the contract shall be final 
and conclusive; 

22-30* PAIHTING. - Unless otherwise approved or specified, the 
cranes shall be, painted in accordance with Section kO, PAIHTIHG. 

' 22-31- GUARANTEE. -'- The overhead cranes shall be guaranteed in"'.- 
accordance With t>e guarantee provisions of the SPECIAL COMDITI02S8. : 

-22-32. : '''"'PAYirar.'' - Payment will be made for the furnishing and-- 
insiailation of each crane -will be made 'at the applicable lump sum -con- 
tract prices for Items -Nds ; 86 and 85, "Traveling' Crane". Each' price • 
shall cover the cost of all' labor, material, and equipment, and perform- 
ing of operations in connection with the installation of the crane 
including any piping/ fittings, fixtures," and appurtenances, -said all 
other items incidental to completion in accordance with the specif lea- ' 
t ions herein and the applicable drawings ;■ : ' ' : 
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SECTIOH 23 '" 

23-01. SCOPE. - 2fcis section covers the, furnishing and installa- 

, :■ <;;?tiOGiO£( ; ifce:di©sel^eBg£ne^ ., t j.J T ,, (ii . , u fV - 

23-02. GENERAL. - 03ae set shall r consist pf.a diesel engine, 
.... Mmetly qonnected-thr6uih' :: a' :: fieictee cou5ling^ti ; ia.reyQ^Y4n^ field 
synchronous -type alternating-current generator ri witti i a direct -connected 
exciter, all mounted on a common cast iron or, structural steel base 
and "bolted to the tlj&vv'--T&4i^Bl&- r: fo^£%e' : kqpliipe& with a storage 
battery and electric starting motor, a "battery-charging generator, 
.'■ ; £uel4oil tasfc; piping, 7 <^^^^i^^ l j^^^i^eneeTj .and f a3^. ( Qthejj jiecessary 
■,-.■. appurtenances' .for a ! ! c"ompi<ete inst : aliaiiohv I9ie; . s§t .sk^l\nqiude!. a 
,■ ; j r: ^suitable exciter - f ield- 'rhedsi at ' f vt ^o^;&ti£% : oix 'tie'. '.st'4eX ^cji^r^l" 
..!••:■;. panel whicfc^hallW^ 

INTERIOR. Ifcis paragraph and-£ara^aj?hs 2$~titi :: w&'23-Q5' SescHfe con- 
ventional generator-exciter equipment, ^pweyer^. equivalent, equipment 
:.] ; Qf:;thfe::same^QUtpu*^ratiniVh%Ving lib brushes' 1 accusing, r$<?jk££fe&, $P 

, r:-: for "the exeiitaiiofi extern fliay be 1 ■ f^s|ed_inlieu, 6?^tie;'.'poKventional 
~ • -,, equipment* Bubjectvto afcproyal : of ^ 

/ :.-(.: >.^sa;jfV"> Rating » i '--'1^ v ^ 

. : . ■:■ cycle, 1800 rpmv-'- 3~ wire-type : - : and shall Saw; an'output:^tipi^o^ ' ?5 &»> 
. ^. 93*75: kva-> at SO"perGent^p©wr^factor'. : ! ' ;; ;: ' ^"^J^,,, \ " ",'..',:"■■ 

■;-:;;■ .i.ls-^ha:. I Contrac t DrawigggV 1 * ^!&e : contract;' drawlng^i^igats the 
-:■■;;. ;;general-; arrangement -of tne^ener^-pr^S^ 'lip"' if q^^ 

- :; ■ tan&j jsilencer;-pipiag : accefisoi'ie^i '"If^'a^'^e^i^^^s^^^^e^qontract 

; vdrawings •are.-vprop6Se^-Dy:*h^ 
■..■..--.-j vand;-the reasons ::.tfcerefor-'^^^ Mficer 

. :£ot ?approval^ • .^Ho.^suth departures. s|taii"^e?ma^e;vi^hput ;wittsnT approval 
Q£:tfee Contract!^ Off^cei:.'^— : T ^ '■- '■:-" *'"?■ '".".-■■'■ — ^- v ' ^ \,.': 

c. Standard Products . - The engine, generator, and all equip- 
ment, materials, and accessories shall be essentially standard products 
of manufacturers who have had at least 5 years experience and are 
regularly engaged in the production thereof. Where two or more units 
of the same class of equipment are required, those units shall "be pro- 
ducts of a single manufacturer; however, component parts of the system 
need not be the products of thd-same manufacturer. 

d. Material and Equipment Schedule . - As soon as practicable 
before commencement of installation of any material or equipment, a com- 
plete schedule of the material and equipment proposed for installation 
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plete schedule of the material and equipment proposed for installation 
shall "be submitted for the approval of the Contracting Officer. The 
schedule shall include catalogs, cuts, diagrams, and complete technical 
data including rating curves.. 

e - Shop Drawings . - Complete shop drawings of the engine- 
generator sets shall he submitted to the Contracting Officer for approval 
in accordance with Part II, SPECIAL CONDITIONS. The drawings shall show 
details' of installation 'Including electrical- connections and shall be . 
fully dimensioned. . . ; 

f * Operating^ Instructions . - Complete operating and lubricat- 
ing instructions, mounted in glass-covered wood frames shall he provided 
for each unit and shall he posted convenient to the equipment when directed 
"by the Contracting Officer. 

g. Miscellaneous Items . - The diesel engine shall be furnished 
with the following '.miscellaneous items: 

(l). .Special tools for' : regular operation, maintenance, 
and overhaul of engine. 

(2) Two "spare .injector nozzles. 

(3) Engine foundation holts and. sleeves shall be fur- 
nished with the engine and delivered to the site prior to delivery of .the 
engine, together with manufacturer's installation instructions. Bolts 
and sleeves shall be .installed by -the contractor 'at the time of pouring 
the concrete foundation for the 'engine. -•■-*:-.. , 

23-03.. . DIESEL- EHGIME, - a. General. - The engine shall be a full 
diesel vertical or v$e tj/^e, two or four cycle,, mechanical, injection, 
single acting, or opposed trunk' piston; ty£e, capable -of operating con- 
tinuously,.^ $6. 2 Diesel Fuel, Oil.' : " The engine shall conform -to. the 
manufacturer's standar& : design and construction for engines ^of this 
type and. rating', .'. ' pie net Horsepower "rating, minimum engine' equipment, 
governor performance,' torsional vibration, critical speeds and construc- 
tion of fully assembled engj-ne generator set, materials and workmanship, 
shall conform to DEMA "Standard Practices". The engine shall not be 
reguired to operate' at a rating higher. than the manufacturer's published 
ratings for the speed at which the "engine. is offered, and after deduct- 
ing the power consumed'by the attached engine-driven auxiliaries, the 
net brake horsepower continuous rating shall not be less than the power 
required! 'by. its, direct connected alternator and exciter when delivering 
its full rated Ktf capacity at 80f .power factor. The. engine shall, fur- 
ther, be capable of delivering for two continuous hours, without smoke 
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or 4$uage .to.th© engine, l^imore A^fi^dfer'theB'i^'l^;^'.^-^ 11 
^ ;rat^.,^,ou-fcput-.,, J^.-.Bw*UEi'B.. afc-t^ above : sie.citM^ati^;;sfi^l 

; 'engi'n$s^^ 
<pol4&!£o)r fo^t-cycie ;super«harged ;4S*g£nes ^ *3he v rot at lye 'speed. ££ the 
e^in^at^h^sp^ nOt ; te<:ee^: i;805;K.^.m..' '^' V ; 

cy^z^e^^lQcjc^ ^ali tie ^f> one. ;p£eee eoh&1£rue tion /with removable, .liners . 
Maji.-.aa^ : ^p^e,c1;lis. rpd;-b£arlt!gs. «haXl>be : <>f -the ■■pmdisian::re&d^$l$ l .. 
t^pei "Sigine of t^e.-t^^cy^le t^se. shall ^."b'^'fequippe'd with a bu ! ilt~in 
engine-driven scavenging "blower. Engine of the four-cycle type may be 
ei.t^ ; er nati^ally- aspirated, or supercharged], ^ow&ver^tthe foaximum cylinder 

:l '£rl'ssure l of a' supercharged. -e^'ine.:"' ^shall^not --* ekceed'' that '6f ' the same 
engine normally aspirated by more than five percent, 

'" ?: ':~ r ' * f:." Cr :^b^ ^eif^ 

""he M^^nlt^'ysm. v&tblis&mdual pti%l^d -iiSj^taoh nozzle: :fp;r ;each. - 
cyi^er;^or--Siiga-^jPVSsP' Wtth^ladl^du^-ijalieetioji^w^, fof.each. ., ; 
cylinder* "Xfull^lOM ©trainer' , and tiiil -flow oil -filter shall be prp- 
yiole^Vand mounted- on^he., unifc^&JAll ^eOl^il'piping^r the engine .e^all 
be ^t^led;,icoiDp^e =in^iiid^ngscoi^ect^ohs tot-ne fuel\6ii"'s ; tpyage ..- 
tank". .,...,,.{ j;-r. -i... -f:; v '.■■■<■'. - "-v'; Xv "' ■'■■' ; '" ;J l{: '*'"'- ~ ,7 " ' • ' 



■ :>^vAij.i:"'-i' 



, ? -jo y.. : - 



*^'' ,.'.':'?! . -c-.'-! ' -:-! lubr;i oi&iqff ; OiX: SystJ&a .- -• " ;3KS- lubricating 1 'oil system'^; 

$h$%t fteCpf th«.p?ro'prefifiur-e' typei with the" ^esbure ' being; -supplied; by 

"a teltiia; engine-drive^ gear;$»mp? w%tfa necessary relief valves and, . . 
' 'pressure regulators-., ^^.U'flbw^&ttfalner^ and a : full flow tyge lubri- 
cating oil" filter shall be provided. Ohe engine shall, be of the wet 

-sump .ty$e.,y#th all- oil stored in.the' engine cfah&ease sui^ without the.. 

'"^ces^ity s ;oran 'au^liaryrtank.-:.A3lJ lubricating; oil'pipihg ,sha^l >e, : * 

"compifjtel^ installed onrthe .unit;' v : M :oil-pressufe-operator. safety sh^t- 
off shall be" provided .to shut ,aff;>the;''eflgine "when the -oii pressure' ' 
is too low for safe operation. A device shall be provided to cut out 
... , /fcke..9ll$^ ■;_. 

' '"*'"' !• Cooling System .- ;>;.:■ ; 3&e :coolinjg Astern for the engifie ; shall 
consist of a radiator, engine-driven fan together with centrifugal 
jacfcei-watei-p^p or -.pumps*- ■ Ohe radiator shall Demounted on the. e#£Jine 
^ridturai^bas^ Erectly in- front of ^h&efigine. : She r^»or .fan".; .;.., 
^'%a^ l !b.^.driven by.¥ r bel-fe and .sKallbe-.b^able-of drawing the air,, through 
c 'thk.ihi^.;ipuve-r^ .mptoriKed .damper and. filter/ ' across* ihfe, engine and; ' 
kt^8£&'$orvr'ex&. through. ;the>: radiator^.- :, Pr^te'ctitfn for' the operators' _, 
an^'ih^riqo^'ing;. cores shall be, provided >-by a toetal fan-g^ara/ constructed 
in twp'p&eces ,and hoiked- *J3:.the,ifan;^xing.;^ Automatic, $«mperature' ;*egu- : 
Mtoi'!?haS';Sf-prQvide^'f of the jacket ; 




engine,. andjf^lVp^ radiator and" fan shall 
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be of proper capacity to adequately cool the engine with an entering 
air temperature of 100° P. Entire engine cooling system shall "be 
filled -with an aqueous solution of ethylene glycol vhich shall protect 
the engine and radiator system against freezing at a temperature of .".-.■ 
minus ,20°F. All water and lubricating oil,. piping shall be installed 
complete.; A, water; temperature-operated shut-off whi&h will shut off - 
the engine when, the cooling water, exceeds the safe, setting shall , -be. ;< 



provided and installed; 
an adjustable range of 



.on. the ^engine . The limit shut-off shall have 
approximately. l4o°F., to 200° F. . ■ . -■■;:-■. 



. .£* Air Exhaust fpr; Badiat or,;;-: (1} General- -: Air exhaust; 
for radiator shall be as : shown on; the drawings. ■-' 

..-:, X.S.}>.-I^<$work>c> Sheet , metal work indicated on the draw- 
ings : sh$ll i).e : ejected .in, a fir.st-c-lass ::amd^VQrfemanlike manner: and shall 
be approved by. the, Contracting, (^fiqer;,. ;, ITherducts shall;be sized .t.& :■■ 
fit ; ,the- louver edwaljl opening; as ,sh05&v on-.the: drawings; and the dieae-1 ■;. 
engine^ radiator -glanced- cpnnerctipn* r,$he ducts .shall be straight and ; , 
smooth, r pn ; the^ ducts shall: be. 

properly supported from the floor in an approved manner so as to be: .. 
completely free from vibration under engine operating conditions. The 
ducts: shall; he prppertebrace^ and ; re£nf orc.e-d with steel, angles or 
other st^ctura^: members -fpaoed: uniformly >■; 05ie sheet: metal used, shall, 
be galvanized iron or steejL; of 1^6-gage/ minimum thickness . -Motor-. opera- 
ted-louvers shaJJ^ be- furnished a&& : installed as specified in Section 16, 
and shall be - controlled jlpythe :smtomat|ic= starting- equipment. ; 



jFlexible . ; Connect ions,., - A flexible connection -^shall 
-be-: provided between the engine; radiator and the duct. ' It. shall be \made 
of asbestos, or ; glas.s.fa>ric>_pfvproperrweight and strength for the --. 
service,, and shall, be fitted-; to be relatively airtight. .; .?) 

£* Aatomatic Starting Equipment . - The engine shall be arranged 
^for automatic electric. starting,, :andf the. contractor .shall furnish and 
install all .necessary eq&ipment.-Jrncluding: '"."'"., 

■- (l) /Automatic, St.arting.rr-; 2fee diesel generator unit; 

shall be equipped with. -automatic •starring and safety shutdown .controls 
which wi|Ll start the engine: automatically. by interrupted cranking cycles 
upon .loss -of normal power supply .,-:..•■ 53ms\ automatic starting control shall 
be actuated by a .relay;. in the automjatic transfer switch. . The cranking:; 
cycle shall consist of :five, cracks-; with four, rest, periods between . . 
cranks. Crank and. rest periods- ;sbaH:, be. individually adjustable to 
meet any starting requirements^; ;If,tfce> engine fails to start after the 
cranking cycle has; been completed*; the. control will lock out to discon- 
tinue, cranking and actuate the 'lover-crank", signal light on the panel. 
The control shall also shut down the engine in the event of low oil 
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pressure, high water temperature and overspeed, and indicate the cause 
of failure "by means of an individual signal light on the panel. Ihere 
shall also he included on the panel a red pilot light which "burns if 
the control switch is placed in the "Off" position. 

(2) Starter. - A 2k- volt minimum heavy-duty electric 
cranking motor shall be provided for starting the engine. One cranking 
motor shall he controlled /by., a .magnetic switch .with a 2kv dc coil. 

Ihe cranking motor shall Ve capable of ' cranking ihe engine at sufficient 
speed to ■ insure starting. " .r-ru.-.o-- 'svo.^ nts ^ 

(3) Battery,..- - A 2k r VDlt . min:taum.,battery shall -he pro- 
vided. Ohe battery shall have sufficient' capacity to provide a 3-minute 
cent^uous ;• cranking v of, the ; complete unit under,. pperating conditions 
with an 'ambient room temperature of 32°F. "Tne ^a^te^;Sh^4 'W^^ 
special fclate construction for severe or unusual conditions; ' Mhlmum "■ 
rj^ting"'-s^all»be / ,200: ampere,. hours.*,- She battery ,sha^5.- : c,on^rm to the 
specijf£c^4ons^ ft ^^reasury^rte^arj- 
mn%r- ProcuremeatDiv^sion^' Branch bf-.'^^^^'/fpt-le^-j^^Vsto^ae^;. ;■".'' ; 
batteries, Item" 17, 'B&630a-2. Asuitabie shelf or platform with", atf;4cid- 
proof -rubber or lead tray shall be provided and located a&jacent J to'ifae' s 
eng^gibafe forxmpunUn^the ; >attery., :t; A hy^pm.eter..?vr£n^e and thermca- 
ete^shai^loe-inc^dei-. ,, : .t, : . _. . !: ,. : . ..,,;, , iV ., sr h : } 7 >/.■;( i "1"%', ■'■.;,,r.r i .-.yi.-.r fr&* 

maintaining ^constant engine speed: 'under "t luctuat^nfe^ld^ conditio^.; :r 
She difference i^speed between; full; load '^i^yi^^M^''^i?0''l'^. 
gr^aterjthan^'p^P^ni.^.of .the ratea^opefating j3pee<i/of 1?C)0 : t'^ffi* }$$&? 

iiaW'^ha^ej in,, speedy 
not, ; exceea-^lpercent 'of t^e'rat^opielFa^ 

nor ^regulating, ^e/vl^ 

made easily- and accurately. .r r /\j, ..,,?. • ;; ;,',.- 1 ; !■-..-,.. ^ r , : a? }■■]"■: ^y- ■■!".-.--, 

r,..^ ,,.;, , T h.^T)- Ovfrspegd,Stop . .- . 5^e, engine shall be. equipped., with an 
overspeed-(stpp^vWhich.vi^ autb#atic4iy^s&ut o^thf--^!. incase, the , 
engime.Qpfr^e.s/'i^ex9esis v oKt^ '^^s^^^'^iis' pye^P^^st^'sh^ 
be^separate^om^ __ -/-^Vr'- \*?i'?.~*i' : -}id 

' :?-. : '^l.^ " jSPflfene/ 'cpnt^Pi- Panel . ,-,■', V".ff^^r"«^PP--P^^i^^^.' i ^5 : P' 
be provided and installed on the side 6t the engine as' shown on' the"^ ■"■ 
drawfng§:* ;^;; ; fPXlowing. instinjments,.and,eg.uipment^sha^.,be mounted on 
the^aneL as "shown., on r ;drawing* ,. v .'r'r" : T-t'->/;:,.. n\.X-l ,-.!:.-,.. ■■<-., i\~.'~^:j;-:, t 



:...: ! v ;>» fc . 






.;,;-. : ''Ammeter ..■■i-'-ii'-i- i< ;'".-.■■.!-.■■;'.■■ 
2 -)$aohomater.^. v ;'-^V-^'.v: '.',' ^; w . 
., ,,J- ' ^*icat_ic^^I'preisure,^ge^ / 
B&urr meter.., ^,. ; '=-..'...* r ~I 



Engine water temperature gage 

^'\ ; '/'* "'"'',',. ' /'.""'.IfiSii" aiid'btop* control / .. ;■.■,-,.. 

"';;'■, ' ;-" ; 'Automatic 'starting. .equipment". ... .".,,-,, 

' : *Stop button' shall have loc&bui; feature, to prevent' starting engine.; 
from remote push butipnV'; ._'" V; .'.. "' '.'?,."■- '"'..".' -."-*,■■ ~ - ; - "'"■■.'-;-. ■'. , 

' '''"'* i' ffl^xible Cofoplifig - :'r- :4 f fi^^l^.Poupiii«VBfe9U"'^e^r^^ed 
"between the engine ^'generator; enable' of transmitting 366; p^rc.|nt , ._'.' 
of; the. normal -^^ 
arbund the coupling •* " '""''" ■"""'■ ' '""'" "' '*" *" "V. "!,'.''.:■,. ■• '! , .. ... 

, £' yhaust Hping ., s - „ 3fce. exhaust, piping .shall .-be provided 
and Installed a&;indidated pnt-fce /^'a^ngs. '/io&e flexinle .exhaust . : con^ : , 
necti'on ' "to the.' engine e?&au£t; manifold ;s&al£bej seamless, ^h^'tructed : ,. ; 
of corrosion : te's5,st;ing metal conforming to the requirements ''*$£. Eed^ral. 
Specification fy$S-%66c < , : Class 321,/ 3^7 or 3^8*. and shall "be. similar '; '.;. 
and ;equ^ "tV^that^ by. $t.la#t^^ 

York'. : "' y pie piping snail Tie' standard; ^eigjit^ , "genuine black wjpught iron, . . .. 
pipe with '.flanged cafet iron fittings', except as'/ otherwise, indicated ;on. ; . 
the drawings. The silencer shall "be similar and approved equal to Model 
M-30 as manufactured by the .Maxim. Silencer Co,,.. -The. silencer shall be 
equipped' with.' removable >ron.2eV^reiin .plugs. : ;; :-.;.:.," 

'' " 1. : Insuiation .' - ' ifce:\entii»e " .exfru^s.t assembly within t%elfruij|4- 
ings including the flexible connection, shall be insulated with two 
onerinch thicknesses of insulation conforming,, to Federal. Specification 
HH-I-523a/ ; "(Insulation Blobk, 'pipe Covering,; .and.Cement, 'ihermal, ..Calcium 
Silicate) /(For pmperatur^^^ shall, be ,. .' 

installed with staggered joints 'and." with an B-o.unse canvas .jacket.; 

23-C&. GENERATOR. - a. General . - 0&e generator shall be of the 
standard rotating field, synchronous type having the rating specified 
in Paragraph 23-02a. When the generator is.pperating continuously at 
full-rated load and voltage, the temperature rise in the cores and wind- 
ings shall not exceed 50.°. C. with Class ,A insulation. or 70° C. with 
Class B insulation above an' 'ambient temperature of bo* C. She generator 
shall conform to the standards of the American. Institute of Electrical 
Engineers and the National Electrical Manufacturer^' Association. It 
shall be a regularly manufactured type and model of a make that has been 
regularly manufactured for at least 5 years. Generator and exciter shall 
be of open dripprooof type construction. Winding insulation for both 
shall be Class A or Class B. Ohe armature terminals shall be located 
as shown on the drawings, and shall be housed in a terminal box with 
a removable cover, to which conduit may be readily connected from below. 
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. £*- Bearings, . - The generator. shall "be. provided with two. sleeve - 
or bronze extending 'into ^ an oil' reservoirs ,: '' '" ,:: ■' '■"• ,,:: ^ '■"'' ■'■- •---•<- 

::: ' : "'\ 'b.; Slip" BJAgs ^Vrsll-p; riEl^siti^ or; b?ass. ; 

Brush Holders; s|iaivbeof fcgged .^bnjj^3fi^ibiii;'^^''fyisp-i "do$ ; J^^i '■-%, 
capable or\ ^ustfenV -,''' ; ' : "'" ; ;'!." ';':"'.' 

: ;2:k05^ ;: : 'E^iEER- - fee -exciter shall be mounted, on: \&b e^epsibn'of' 
®e'''generat;or' "and br^ket/ and fehall "be direct -connected to the' ; gbnira-" ; 
tor. The exciter shall be shunt-wound and of sufficient capacity td' ' - 
afford proper excitation, of. the, generator fields co,i,ls at 5-10 percent 
of tne^n'eratpr* gating V The' terminal ;ireltsS*Vffi^ ; - ; b^ 1 ^^i/2 ? .or;-i25 > ., 
volts- d.-c\ : A renbsiat sn.all : .he; furnished fpr/thfe exciter; ^ield J anii' shall 
he of the rotary type, 'suit able" for -mounting : b'n' tiib' backf'of^tti^' power ; 
switchboard, with th.e controls extending through. ,tp the, ^ront of $he 
switchbci^d.: "A rleld'a±sc£iar^e7^ *6f proper ;si%^ ;sHal^ be l^urnis^ed 

for; .mousing .'ph -the/ switcbbb,&r<i. , u ;' : ,. v,'; ; ''' / ''';;' h \ .,"' ■'''.'■ V'/ 1 '; '"■■'■ '.\^"[ 

■ ' '-'^ fi3; J ^V- ~; .'^tJ^X.. '63CJ." ' STORAGE TAJBC AHD >IB1NG;' - ; ay Pipi ng:; v ^ fuei^ 
oil storage 1 tank : 'togetJlel , with f ill ,a»d vent\nipe and, supply piping/;;, ';■; 
sha^l : D'e'^rp^ded^anci^ "sjiaal be "ot. th ; e. size shown' on the 'dj-ayings'. : 'Ihe-; ; 
r&elta^; shall be' gelded- stfe'el cbnstrUctibnVof' not less t:han : 3/l6-inch;';steel 

and'.iha'lt'.b^ar ..the labei.'pf 'the .Unde Writers'' r taboi;a^or'ies, ?or a; certificate 
'ti^''^^^6£ki^^T^h^dii^ testing' laboratory thai the ; tank has J ,' ; 
been tested^and .'conforms to t^/applicable 1 .standards of. the U4d^rw?*iters ' 
Laboratpri'eif will be Accept able.;' :^&'QxQ~pi\. piping between 'fuel-oil ; 
stbr ; ^e' : and 'the 'd$y tank and . di'esel 'engine, ;sha3Ll be copper "tubibg con- ; 
foaMing'to'Fedieral ^ecificatiOn'#-!T-799a;' '"Tubing, ''■"' Copper, 'Seatoless- ,;' 
(For Use with Solder-Joint or Flared-Tube Fittings)", Type 'K, sof£, "installed 
with flared fittings. .Connections at the engine shall be- made , with flex- 
ible' bs&£ connection's, 'ihe fill and vent' pipes shall /be galvanized 
^steei'^l^er^A loc;k fill ca^ shall ; bf ^ovi&^;wii& watertight fill box* 
for :'the "tank, shall be 'installed where saown'on 1 ,tne airawings; ' Otie'fuel' 
gage 'and $ Stint irig of the tarik snal^ conform' to the requirements of/ . -■' j" 
Paragraph ^6-07d. ; ''■'■' ''■■''■"'' '"' '■ : "" : ' 1 ■;-;,' .",:"/ ■ \ /'^V/:',;; •■■>'—: 

. b. Iltel.Oil gtartjng Tank . -, Provide, an install a fuel oil 
starting tank of capacity, indicated' on; the drawings. • .bracket to wall , 
adjacent W ifuel oil pumps\ TanW shall; be 'Rested tp 5_pV.s>i. : with 'put* 
lets suitably plugged. -'"""'" l " 

r '~. c,. " 'Fuel bill ;t Trahsjfer fuffipV - - . Provide and- j electrical fuel oil 
transfer pum# v of',a' capacity ;shown on : ^he drawings.;' Panip l -s^'all''be:&el^'- i 
pricing, positive displacement j :; internal gear rotary type' with mechahicSl 
seal with built'-ih' by-pass'' relief Valve'/' and shail'be suitable for' taking 
suction from the fuel oil storage tank. Pump shall be direct -driven or 
close-coupled to driving motor and all rotating external members shall 
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be adequately .guarded to prevent injury to operating personnel. Pump 
snail be controlled by the automatic starting equipment. 

£• Hand-Op erated Fuel Pump . - Provide and install a hand- 
operated fuel pump of internal,, gear type having a capacity as shown on 
the 'drawings; Pumpshall.be suitable for taking suction from the fuel 
oil storage tank and shall be- self -priming and free from air binding 
when handling No. 2 Diesel fuel oil. Pump shall be bracketed to wall 
in a position. of, easy access ana to permit uninterrupted and unobstructed 
operation. . ; 

£• ffXow Indicator. .;- Indicator shall be of the double port 
type with removable screwed caps and glass port windows and shall be ; 
made of brass or bronze with inside threaded ends. 

23*07., INSTALLATION., -. -All vcrk shall be neatly and accurately . ' '. 
.done; and shall be:in accordance *witih- the. highest .standards of practice 
for equipment of the type to be furnished, and the National Board of Fire 
Underwriters' Pamphlets Nos. 31 and 37. The engine and generator shall 
be accurately alined on the bedplate and securely attached thereto. 
Lifting eyes shall be provided for lifting the engine. and generator, 
each separately, and the entire unit complete. The set -shall be erected, 
accurately to line and. level, thorou^ily secured, and every detail of 
the work of installation shall be done in a thorough, workmanlike manner. 
A heavy wood:.frame template shall be provided to guarantee proper 
location of anchor bolts. All bolts shall be set in pipe sleeves to . 
permit lateral" movement. Vibration dampers shall be provided under the 
engine supports to minimize -.the transmissions of -vibrations to surround- 
ing structures .. 

- 23-08. PAINTING..- The engine -generator set shall be painted in 
the shop in the most thorough manner to. prevent corrosion, and in accord- 
ance with the manufacturer's standard practice. The engine-generator 
set shall be given a shop coat of machinery enamel, color as directed. 
Field painting of engine-generator set, storage tank, etc., shall be 
as specified in Section, PAINTING. 

23-09. FIELD TESTS. - Following complete installation, the stand- 
by unit shall be field tested by the contractor and in the presence of 
the Contracting Officer as follows: 

a. She unit shall be operated for 1/2 hour at rated speed 
and voltage at no load., during which test period the unit and auxiliary 
equipment shall be observed for vibration, checked for heating of bear- 
ings and. electrical equipment, etc., and general performance. 
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'--:fc. -Aner-^ engine,: ;.: 

generator^ -units shall >e.' tested 'asVfollo^^ ;, 

each 1$ -minutes* 2&e fifcia; test shall" :eonslst?&f cpntiiiuo.U6fc.operati0B .1 -,,-v < 
as follows : 

■ - ■■■;'.::-;.: ■■:,;■:■ iqiiour-a% 1/2' rated c^4cit^iB^6diatie^;.fpllcJ-we.^-.;15y ;^;- •■ 

1 hour at $/k rated capacity immediately followed?:by -- •:•'.:■?■ :■ 
•'••"- r ? *-■■•' -£>hours:a^^^^ by 

2 hours at 110 percent rated capacity. .-;—--? : u ^v- .";■•" ;:;,., 

The test data which shall he recorded during the field test shall include 
the following: 

1. Time 

2. Load in kw 

3. Ambieat temperature 

4. Temperature of jacket water leaving engine 

5. Lubricating oil pressure 

6. Scavenging air or supercharger discharge pressure 

(where applicable) 
7- A. C. volts 

8. A. C amperes 

9. Power factor 
10 . Frequency 

c. Proper correction of any defective equipment or improper 
installation shall he made and the entire test or any portion of it, as 
determined by the Contracting Officer, shall be repeated and satisfac- 
torily completed. 

d. During the field tests, the engine shall operate smoothly 
without objectionable noise or vibration; the governor shall maintain an 
even speed at all loads; and the electrical equipment shall operate with 
a constant steady voltage at all loads without any indication of exces- 
sive heating. 

e. The valves on the engine cooling system shall be properly 
adjusted and permanently set . 

f . The contractor shall furnish all instruments, test equip- 
ment, electrical load and personnel that are required for the tests. 

£3-10. GUARANTY. - The engine -generator unit furnished under 
these specifications shall be guaranteed in accordance with the guarantee 
provisions of the SPECIAL COUDITIOHS. 

23-11- RVXMSKT. - a. Payment for designing, furnishing and install- 
ing and testing the diesel engine generator set for the Flood Control 
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a 



Gate Shaft complete as specified, will be made at the contract price for 
Item 81, "Diesel-Electric Generator Set", which price shall include the 
fuel storage tanjc-piping, sleeves, exhaust piping and all accessories. 

■ . b. Partial ;payment' of 50 percent, of the^eontraet price will 
he made when the equipment has been shop tested to the complete ^satis^ 
faction of the Contracting Officer and delivered complete at the site 
of the worfc; . .'.>■.'.■.;.;■ ,-.■;■■ ^ ■"■■ .- ■ 

e_. .Finals payment will -be made- after the: field tests are com- 
pleted to the satisfaction of the Contracting Officer in accordance 
with Paragraph; 23H39*-* :. ;:<.■:-- ':;■.' 
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" 24-01. SCOPE. - This section cove^s,v.TBecha.n^cal',,v^;htilating; : systems, 
complete,,. _. .,.■■- ■'■~\"~'''r^\\'--;r'''V'~' , " : 'i{Y' ''■.: : ; -^ ' '■' 

""/', 2*i--02. - .APPLICABLE SFEcfeCATIOKS,. -..-:.The. following specifications 
and standards, of v the issues fisted : bel0w tout : referred to thereafter, '■<:■•' 
"by 'basic designation onXyJ:--fQm''a part, of this specification. _. '.;;,", 

..... , ;>a.'. .■ Federal 'Spe&^featiQrg^^^ : ■- : .^' /_" . Jt.'/.:' 

'.'..," ■QQ-A-359d.". ; . ""'■;■ '"• * ■' Alumina Alloy Plate and Sheet' 3b03 : . 

QQ-S-636. -Steel,: Carbon (Low Carbon), Sheets 

QQ-S-775a. Steel, Sheets, Carbon, 2inc-Coated. 

. . .. , ,,., RR-S-l^la . Screening, Wire, Insect. .: 

TT-V-51a. ,. Varnish; Asphalt.. . ' : 

CCC-C-IH9. Cloth, Duck, Cotton Urfbleacheg ;,; ; ,-■ 

-.,■ - ..„,-'•,'.■ ■-" " ■■.- '■ ■ - -"Plied Yarns (Armyand Kitnbered). 

b. National Association of Fan Manufacturers,: ■lac .,' Bulletin . - 

_- - - , . — .W «— II W l— - W ^l to- _■-■.. ^H. ■. — ■ I. [ ■' ■ ■ ■ ■■ ■■■ ■ I .. F— » <l - |. l'P l AM . . . ». - <l l . f l ." .ll I. .— ■■ 

;' ■ ;;':-No. 110, . Standards, Definitions, Terms and ,■■.;■:.. 

Test Codes for Centrifugal, Uxial> •. 
:"■' and Propeller Fans. "" ' 

c. National Board of Fire Underwriters Pamphlets''. -' - 



No. 9QA> Air^ondi.iioning' and' Ventilating 

Systems of other than Residence > 

Type (1955). 

, .--Ko.. 91... "... Blower and-ExhauSt 'Systems -for' -\.-, 

Dust> Stock and Vapor Removal (l9*+9)- 

24-03 . GENERAL. - The contract drawings Indicate the .extent and 
general arrangement of the ventilating system. . The;;,cpntx^ctor sha.il, . 
be. respo-n&.ible' for- assuring' that 'his' proposed system" can ',-be installed 
as 'indicated' on the drawings without violation of applicable codes',, "-staM* 
ards, or specification requirements, v If..any ; depart\ire'& : frptn the contract. ;. . 
drawings. ..are, deemed necessary by ■the'-contractor, 4 f ieta&lsr' ; d£" such .departures 
and the^reasons therefor shall 'be "'submitted-as '^oon.-as' ■ practicable- ...to :"■. 
the Contracting Officer for approval. No such departures : shall be wade 
without the prior written approval of the Contracting Officer. 
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a. Standard Products ■ - . The equipment to be furnished 
under this specification. shall.be essentially the standard product of 
the manufacturer. lfnere//two or more units of the same class of equipment 
are required, these units shall be products. of a single manufacturer. 

b. Material and Equipment Schedule . - As soon as practicable 
and within 30 days after date - of 'award. of" contract and before commence- 
ment of . installation of any materials. or equipment, a complete schedule 
of materials and equipment proposed for installation shall be submitted 
in quintuplicate for the approval of the Contracting Officer. The 
schedule shall include catalogs, cuts, diagrams, drawings, and such 
other descriptive data as may be required by the Contracting Officer. 

In the event any items of materials or equipment contained in the schedule 
fail to comply with the specification requirements, such items may be 
rejected. 

2^-Cfc. MATERIALS AM) EQUIPMENT. - Materials and equipment shall 
conform to" the respective specifications and other requirements specified 
below. 

■ £_• Aluminum Sheets . - Federal Specification QQ-A-359, quarter 
hard condition. 

k- Asphalt_ Varnish _. - Federal Specification TT-V-51. 

■ "■ £■ ■ .Electrical ^^ rials and Applianc es. ' - ELECTRICAL WORK, 
INTERIOR, of these specifications. 

d. Ir_gn'_and St^el Sheets. - Iron and steel sheets, other 
than for registers, and grilles, shall conform to -Federal Specification 
QQ-S-7.75j Class Dl. Steel sheets for registers and grilles shall con- 
form to Federal Specification QQ-S-636, condition and finish standard 
with the manufacturer. 

£■ Mechanical Equipment.. - Major items of mechanical equipment 
shall.be of the best quality used for the purpose in commercial practice, 
and shall be the products of a reputable manufacturer. Each major com- 
ponent of the equipment shall have the manufacturer's name, address, and 
catalog number on a plate securely affixed in a conspicuous place. The 
name plate of a distributing agent only will not be acceptable. Belts, 
.pulleys, chains., gears, couplings, projecting set screws, keys, and 
other rotating parts, located so that any person may come in close 
proximity thereto, shall be fully enclosed or properly guarded. 

■ £* Wire S creening. - Federal Specification RR-S-lHl,, Type I, 
II, or VII. 

2^-05. WORKMAJEHIP.. - Equipment shall be installed in accordance 
with the recommendations of the manufacturer and the best standard prac- 
tice for this type of .work.. . - - '* 
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24-06. FANS. - a. Kitchen, ,g&gi._. - . Kitchen, fan for Operator's 
Quarters . shall" be installed" where ""'Shown on the drawings,. , .The .fan "and 
motor-shall he designed' for ceiling totating.-. -The/fan shall he complete 
with ceiling 'grille and wall discharge cap containing hack, draft- dapper. 
The motor shall he designed to suit the characteristics of the available 
electric service and be provided with a .manual control; switch, located 
where indicated on the ' drawings'.' b"r where directed by. the Contracting. ' 
Officer. Theriml overload protection shall be, provided in -the starter 
pr 'integral ■with the 7 " motor. The fan. shal'l\bV. rated., in. accordance, with 
Bulletin No. ; 110 of the- National Association of Fan Manufacturers, Inc. 
The fan shall have a capacity not less than that shown ^n the, drawings. 

■ -■.■.' b. Centrifugal tee-_ '* . ..Centrifugal .type .fan units > .complete 
with motors^ drive equipment, and*vibration .isolation supports, shall 

:be installed where shown on the drawings . ,The fans shall: have air 

■capacities not less than those shown .on the drawings when operating 
against the static pressures indicated, and shall be rated and con- 
structed in accordance with Bulletin No. ,il6.,.oi the National Association 
of Fan Manufacturers/ The. The' impeller wheels shall be of the multi- 
blade type, with curved blades, shall he heavily and rigidly, constructed, 
accurately balanced both statically and dynamically,, and free from object 
tiohable vibration or nOise. " The bearings shall be self -alining and 
self -oiling, with adequate oil reservoirs. The fan shafts shall be of, 
steel-, and shall be provided with' key" seats and fceys. for the impeller 
hubs^ -and fan pulleys. "Each 'fan outlet, shall be", of. ample proportions • 
and>shall be equipped with removable angles" and bolts for ■ attaching .-■>- 
canvas'- or- other flexible connections. Fans with,, wheel diameters, of; ■•.: 
12 inches' or less shall be ' directly' connected; to the- driving, motor > ■■ 
and fans' of "larger wheel diameter shall be. indirectly, .connected by 
means' of "an- approved multiple V belt ;arive designed for at least;, 50 .- 
percent overlaod' capacity:' '' Where indirect drives, are, employed,, motors., 
shall be- 'equipped with adjustable bases or with. ; rails. .Each motor .shall 
be designed to suit the characteristics of the available electric 
service, and shall be provided with a starter, a remote control station, 
and a pilot indicate light, 'located where indicated on the drawings _ 

.or where directed ,. by the Contracting- Off leer.;: "Thermal overload protection 
shall be provided in the starter or integral ..with the motor/ . Fans .shall 
be ; so : iocate'd- arid arranged as to "afford ready 'access for repairs', , cleaning, 

anspection^ J ,an(l.aubi:lG-ation.. ■■ Where -indicated -Oh "the -drawings, "Tan shall 
be of non-sparking ^construction. . 

. S^-07, V ....VIBBA^I0^"AES'^-BI^''FGUHDATI01 1 S'.' - - VibTatlOn absorbing 
'"foundations shall isolate the centrifugal-type, fan units from the build- 
ing --'structure . ; -Each foundation shall consist of '"an adequate number of _ 
, s£andaxd.. isolation .units, each'-corisistlng- of maehine-Va'hd 'floor 'fastenings, 

together with intermediate isolation materia.! . The units shall be \ , 
V Standard catalog.; produ^s-vlth'. printed" loading ratings. 
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24-08., ■ GOOSENECKS. AMD RAIN HOODS..'-.-,-- GOQ5.ene.cks. and rain hoods 
shall he constructed of .galvanized iron; or, .steel sheets of .approved, 
weight, -and -shall be. rigidly reinforced .and braced, and- flashed .In an 
approved, manner. 

. -24-09-; SCREENS. - . Removable .bi'r.d and. insect screens .shall he. "' 
installed .-in the -fresh, air inlet, .to fallout, .shelter and in the goose- 
necks. and...rain. hoods. "Insect screens, shall" be. l6-m"esh wire screening, 
and; ; bird screens.. shall. ; be l/2-inc.h.mesh .-galvanized' hardware clo'th. ' 

24-10. DUCTV/ORK. - Ductwork shown on the drawings, specified, or 
required for -the, mechanical ventilation systems .shall be ..constructed 
and erected ..in.. a /first, .class '.workmanlike ''inanheri- , The ductwork shall 
be constructed .of .galvanized,' iron or steel ^sheets or of aluminum sheets".. 
Ducts, .unless otherwise. approved/' shall conform" accurately to the dimensions 
indicated on the drawings, -land' shali.,be straight and smooth on the in- 
side, .with joints .neatly- finished-- .Ducts shall be .'anchored securely : ; 
to the building, in -.an approved manner and. shall be installed so '.as to' 
be. completely free from, vibration under, all. conditions ; of .operation." 
Curved, elbows shall have a ..centerli.ne .radius.", not ,. less than l-l/2-times 
the- width; of the ; -duct ..■ ' Air turns '. "shall be installed in. abrupt l elbow. ' 
The air .turns .shall consist of curved .metal blades ^or' varies, ' arranged' 
so as to .permit the air to 'make ./tine . abrupt turns without ..appreciable 
turbulence, , : shall .be the. manufacturer 's standard products, and shall be 
quiet and . free fronnvibration. when the.. "system is in operation- -Sheet 
metal ducts shall be properly,. braced. and,. reinforced with galvanized 
steel angles or. other approved structural members. Unless otherwise, 
required, the .internal ends of slip .'..Joints shall be. installed in the,, 
direction Qf flow. Unless otherwise specified, the sheet /metal ducts 
and stiff eners shall conform to Table X+, .Sheet metal work required in 
connection with kitchen system .shall -conform to the Rational .Board of ■ 
Fire Underwriters,* Pamphlet No. 91. '■..,'..-.].'.. I 



.Table I. ■. Sheet-metal, thickness for rectangular 
, . duct construction 



Aluminum \ 

thickness 

(inch), 




Maximum 
, .size. 
.(inches) 



Type. .of transverse, joint j Bracing 
connections i " 



0.20 



■Up to 12 | S, drive, pocket, or bar slipsi None; 
,.-:_ -.on 7-ft... , -lOrin. centers . | L __ 



13 to 24. , S, drive, . pocket, or bar slipsj tfcne 
1 o'h'7-ft.", 10-in. centers. 



0.025 



25 to" 3-0 . .■) S, drive, 1-in pocket or, 1-in. 
'■ bar slips on 7-ft., 10-in. 
centers . 



1 x-l> 1/8 

angles 4 ft. 
from joint. 
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: c6irti , oi „. . . . . _ ,. --. ^ ....... . . .., - 

Reg£sfcb^sh)aH-'' , haW- flagged 1 'face aii& : " ; shail/'be;;^ 

rubber%asket"1?etyee ; ri ; flange 1 afad ;L duct. Tile four-way; -con^rttl'sha'll ;be^-;'- 
'by 1 adjustment; of fcbe riftiHi56htal>^nd : yertica^■\y&.lres\; , ;■ , ■ ' '';?';'' V/./'.':'^'''' 

24-12. FILTERS. - Filters for the air su^Sy syslenl t6 v ttfe J ""V- '- ■' 
fallout shelter room 
2~ihW ^hiefcP ^ffis^ftber'/; 'feel 




filter^Tne^ii'P" "The ;: 'mea%r snail* : baVeXirt-etocien^ : of not' '-less; -than- 7# ';" '' 
pe'rcerrt 1 w^eri' tesied i ih : accordahce With the ftust fepoi ^est' 'Meth'cd"; usittg'' ' ■ 
Cattre£i^r^|>^ ;l&t : itKa^ ; ;^re^ 

|" ■ ■•' ■ 24-l3|>' 'I&wmSy : ^ : - 1&& ffekh-'-Siit a^d;returrf -b:±r : dan§ers- >; fer ;tHe;;-; 
su^iy :: -a^-' s'^t^ : ia ! %^' J ^ll;D^ 'efeeltfei' rbom- ; shaliPbe = "of ^ : the"' ; mbtor|2ed . ' 
multilouver parallel-blade type. The dampers shall be' Ifactof'^ fabricated 
with galvanized blade, oil- impregnated r bearings, and^channel-irpn, 

frames %i'£h''-Hs't-'i^ 

in duci^^v;;;;^ . 

inch in"'n^imi^thicytfe'ss) f; 'steei an<5 :: shali have ; ' interlocking' edges\ IV -' ; 
Dampers shall be of the two-position type. 

24-14. FAN C0J3TR0L. - The supply^ fan ,r for the fallout shelter room 
shall be controlled by a three-foSitioh: switch. With the switch placed 
in the first position the fan shall be : deenergized, the fresh air damper 
shall be closed, andthe return air damper u sha 11 be wide-open., With 
the'^witch in L; lts ; Eec6Hd;'p6s-£tioh^'the''" ; fan -shall be. enef^fced, ; the'fresh 
al£ aamper"'shair-be ; clbseS, ;: &nd : 'tbe ,:; return' ; ai'r damper shall be ''wide? open. 
Placing- the -SwitcH-^h^s ''thiriS position shall energize the'f an', ppen 
the fresh air daifipe^> ,J and J cl : dse'-the ii re 1 tiiii J n air -damper. '' ■]-' : ' : ; \ : ' "'\ '_ ; : ,' 

24-15. FLEXIBLE CONNECTIONS. ~ Flexible connections for f preventing 

the trahsro-issibn^of ■' Vib , rati6'n''' ; tKroUgh' 'trie"; clucis^' ■; shall 'be 1 installed .be- 
tween -'suction- and Mdtc'ha'rge^ Openings '"iri 'ceritrifuga;'l;'Jfan^hDusings and ^;;;;; 
the duct's^ ' with ■ which- they ■" a'r e -'connected-. ' : ' ; The ''material 'Msed' 'shall;" be ' ; ;;^ 
glass/ a"sT5es^6sy-^ T^e f iexible ; 

material shall be furnished with all necessary angles, bolt : s : , : ciips| or 
other fastenings for securing it to the fans or adjoining ducts. 

24-16. ELECTRICAL WORK. - All manual or automatic control and 
protective or signal devices required for the operation of the equip- 
ment herein specified and any wiring required but not indicated on the 
electrical plans shall be furnished and installed under this section of 
the specifications. Wiring shall conform to ELECTRICAL WORK, INTERIOR. 

24-17. FAIKTB2G AMD FINISHING. - Duct hangers and other exposed 
and unprotected ferrous metal external to finished rooms shall be 
thoroughly cleaned and given one coat of asphalt varnish. Fan housing 
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external to finished .rooms shall, be thoroughly cleaned, and given two 
coats of machinery enamel in a color selected by the Contracting. Officer. 
The painting of fan units, roof ventilators, grilles, registers, and 
ferrous metal work exposed within finished rooms, is covered under 
PAIKTIHGr. Except where provided with a protective ^primer at the factory, 
all ferrous metal specified to receive finish painting shall be primed 
as specified in PAIHTIKG. 

24-18. TESTS. '-, Upon completion, and prior to acceptance of the 
installation, the contractor shall subject each ventilating fa,n to such 
operating tests as may be required by the Contracting Officer to .demon-.— 
strate satisfactory functional and operating efficiency. Operating .. . 
tests shall cover a period of not . less than. 6 hours for each system, and ; 
all tests shall be conducted at such times as the Contracting Officer 
may direct. All instruments, facilities, and labor required to properly 
conduct the tests shall be provided by the contractor at no additional 
cost to the Government, "and all electricity required will be furnished 
by the Government. ".;-.. ....■.- «r ■■.■.. . 

24-19. ^GUAfMTY. - The following equipment to be furnished under 
this section of the/ specifications shall be guaranteed in accordance ; 
with the guarantee, provisions set forth in the SPECIAL CONDEpIORS* -. ■. 

Damper motors 

■Kitchen fans .. -■.■'.:.-..;'■-.■; 
Centrifugal type fans ...'•■ ■ > 
. Controls 

24-20. PAYMENT. - a. No separate payment will be. made for the . , 
work 'covered under this section in connection with the Utility Building , 
and the Operator's Quarters, and all costs in connection therewith shall' - 
be included in the applicable lump sum contract prices for the structures 
to which the work pertains. 

bl Kb separate payment will be made -for the work. under this . 
section in connection with the Flood Control Operating Tower and all 
costs in connection therew4.tn.shall.be included in the contract lump sum 
price for Item' 78, "Heating and Ventilating Systems - Flood Control 
Operating House". 
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25-01. SCOPE* - This .section cpyers.. : t,he inferior; electrical .systems, 
complete* ■ ; ■ - - ■ \~ , , - - - * •;'■"-.- ■ - ■■•-..■■■' -■ ■ 

■u ^£'&5'..<ja,''.- 'GSaaESmk/-'^ The ; ' iB'sl^l^^&^^siia^^^ comply: iS$h ' the '^jlc^ble; 
rules and specifications listed below except- Acre : ot&e'rwis'e' noted on 
the drawings or specified herein. All electrical materials shall be mv 
and' «&. a££>r%^ed'by Ihe' ^aferwriterk* ; 'l^r^briesf ' Jnci-, . or e^uivale,nt 
statement, except as otherwise specified" herein/'" "defective" e^uipmeiit' 
or equipment f damaged in the course of installation, or, test shall be 
replaced'"- br-^epaire^^^^ be furnished, .,, 

and installed by the contractors -'Safe drawings indicate' the extent and 
general arrangement of the conduit and wiring systems* ., If any departures 
from the drawings are deemed'' ne<^ssar^'^ : tfe' : c6feactor, details of 




by him of notice to proceed. Ho such ddeparture^ ^hall'"be made 'without 
prior written^ approval. See Dwg. No. 4o-C6»oi,.- sheet. 1 attached at end 
■ T of : thi^^'sectlony^relativ^to elecfcic^'symbois;"- " ' \ 

a. Standard Products . - Except as: herein specified, the mat~ 
erials ; tp-%e-f lirsisnea bnder this ■ specif icatibn, :sh©ll be tHe' standard 
products 5 of manufacturers regularly engaged: ih J the"productioa bf'sucl? 
equipment and shall be the manufacturers lately ' "stanaaJd design. :: :i 




As soon as px&c- 

: ticable''find'*'wi 3 ehin 120 calendar/; dayW';aft^;^y4ateV9f receipt ' by nim \ 
of noiice to proceed' before 1 any' materials"', 'fixtures; or eq,uipcent' ar£: 
pu^hased>^the ; c6ntraQticr ihail v sufemit : fbr-apj>roval ; a. ebmplete list, in 
six -copies 5 , ''of^terlaisy^fixtures, and'fco^meni' tb : be, incorporated. ; 
in the' wofkv v> (&e^"lifef tefcali' ihcludS' catalog , numbers,' cuts, diagrams, 
drawings, and such 1 other descripiivVaata? as'ma^ : be" required. Ho con- 
sideration will .be given to partial lis,ts submitted frpm time.. to r time. 
'AppreVal ; ;6'f ' ; materials '/wiil-'be'i^sed on Manufacturer^'; published' ratings. 
Ahy-'ma%eH.el^, v ftoure^ Vhich are not 'in. accordah© 

witfe'^ttes^e'cification requirements rittjr lev'te^ectedl' ' ' ■■-\— ; .- •■"';: 

-'.r.-^s ? ; .\zz. ■V<2 ; ) :; .!^:ccWbractor shali'B^mit; within 120 calendar '"." 
Vflays'-'of "date>o£-;ieCei£%\^ 

drawings an&^atavdes^ by electric '., 

motors, ' switchboard - an^ ; " all' ' its • '^4uipmen^ / ^ontrpis, : lighting distribution 
" 'panelboardsy lighting ' fixtures'/ cbndui'ts'y • wire an : d accessories whien." 

he^'proposes 1 tp ,; instalili' : aH^ 

for-^pro'v'al. Kb flbbr wife' embeiSde'd ^conduif-fes MaM ; be placed ; until 
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the contractor has received approval of this conduct layout from the 
Contracting Officer. The contractor will be held responsible for any 
delay in the placing of the v floors with embedded conduits , should he 
fail to submit equipment data and required drawing within the itime 
specified above. 

'25-03. STANDARD' RUliS 'kgb SPECIFICATIONS. - a. Unless otherwise ■"- 
specified, all electrical equipment and materials, workmanship and tests 
shall conform with the. current standard rules, regulations and specifica- 
tions of the following authorities. ... ■'■; \ * 

' ,' (1) ' 'American institute of Electrical Engineers, 33 W. 
39th Street^ New Yplrk, New York v 

(2) National Board of. Fire Underwriters, National-; ' ; 
Electrical Code , 85 J,^.. Street,. ",$ew York, N.Y... ■ ■■ ■ 

(3) National. Electrical Safety Code •< -.- 

■'•'*■■'■" (h) National Electrical Manufacturers Association, 155 
East-Mth Street, "tfew York,.,.i?.Y,. ,- . . ; 

■ ' (5) Federal Specifications, cited herein, (Superintendent 
of Documents, U. S. Government Printing Office, Washington, D. C.) 

V. Copies of these rules, regulations- and specifications may 
be procured at the addresses as.given, or may be. seen at the Corps of 
Engineers Office," Waltham., Mass.. .-'.., '.,-■■.:', 

c. Options of. the j Government. ,-, If; the contractor fails to 
submit for approval, ,wi thin,, -the "Specified" time, a list of materials, and . 
fixtures and equipment in' accordance with, the preceding paragraphs, the 
Contracting Officer will select a complete list, of^i materials, fixtures" 
and equipment. The selection made. .by the. Contracting Officer shall be 
final and binding and the items shall be furnished by the contractor 
without change in contract price.' or, time of ..completions. . '• 

25-0^, GROUNDING. - a. ,-Vater' Supply .Tower and Flood Control Gate 
Shaft. - The frame of the control center., generator, all metal cabinets 
enclosing electrical equipment 7 and all _conduits -shall be effectively 
bonded and grounded as herein specified. All conduits at the control 
center shall be bonded together with a No. 6 copper cable, using standard 
grounding bushings for this purpose. The control center frame and 12:0/240 
V neutral shall' be grounded, toi this conduit ground system. A grounding 
conductor shall be installed; in, the conduit between the control center ' 
and the generator. Where conduits enter ; cabinets, switches, controllers, 
etc., other thein those with .cast iron enclosures, they shall be: provided 
with standard grounding 'bushings which shall be used to effectively 
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ground the conduit to the metal enclosures. The use of lockzmts and 




water service with a No. 8 bare cable at ai-£o:i£t^as/ne;^ 

to the water service entrance. Connection to '^a$kY v %8i^k£'&ha£l $&&*:■. :: >.-■:. 
made us,ing a)$re^ shall be protected by 

l/a-in^^dicBdui^f f " ; — *i>iZ:t sir, ili'^'".'^,^^ ■■;' 

£." ^ffetning ftotectipn. System* -Air terminals' ShaZl be: located j 
at the to^j&JSSf^TS^ Shaft 

Structures" as-~snown^'4^ |He°^xterior 

of the structure will provide a direct connectidn'td fea^n^-^-fhe^eartfa-i.;::'-;^- : . • 
terminal shall consist of three 3/k- inch by 20-foot copper wel&> ground '■';. 
rods driven' $£ ^«Hsturbid"^Brthr..^ ; ^e^ ,apar.t K in_. triangular formation 
in the river bed u£pro^mateiy:.:l$a feet ■ i ^^ife^^j^; < ^^ y ^x^isS^^ 
bases, ^.ground rods cannot be used because of i?detf f ox^tibay: 'contractor, -., 
shall refer ^his 1 ^^ 'to Contracting Off iffip*. ■■ Connection between 
structures:;;!^ :: ^ 
conauctor^lBtaed ^ p&ob ■■ "•'■•- 




2 5^0$.';;;;-Wiai^/'^ Brfeh-eirau^t;^ not' 'surlier., than;" 

Ho. •iZ'&'frfg? 'fco-ndue't'or.s itoisignal^an^ -^ 

No. 1^ a.wvgv '''Conductors -shall; ^-coiit^ to : outlet =.an& ,., 




insulating material or solderless pressure connectors^ prdperly'^pedy;,; 




HH-T-lOl^res;^^ 

of rubber" ana? friction %£tpe.;^ *£ r^^TlV^.^ ;^j'~'; ? r " v '' " v;; ' : \ " — : ; : ; - ; - ^y-y^ 




control 

for power, control and lighting systems sS^Jl"^. single ■conductor :;cables>-- : / 
insulated as specified below with either a heat' 'and moisture-r^aisting;,/ 
or an ozone'-resi&titfg^gr^^ heavy duty oil 

resistant' : "tHermosettin6'.< synthetic cbmpoand, tNe'bp^^ns^^faciiet^-y-all^con-; 



for)i&ng ; to^the's$e^ - v ''-" a /■■-'^■■■i-^ :■■■--.; 

■:■':•■• -v :$:i^- ^g)v 1 ', : -5?he , i-.;conduetpr ,pt%Qy^&c£Y&j%K' bpe'ratisg " voltage i 



■for- 
any particular application or serVice stiair W as lifted- in the ;£able,. 
tabulation, as indicated on the drawings, or as specified under the 
detailed requirements for the particular item. 
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b. ' Ma/terials,. .Construcjioaj^and 1?gsts >„ - Materials," construc- 
tion, and tests unless btherwise specified, shall conform to the applic- 
able requirements of the IPCEA-NEMA Standards Publication No. WC 3-1959* 
March 1959, entitled "Rubber-Insulated Wire and. Cable for,, the Transmission 
and Distribution of Electrical ; ; En§r^^ , 'y:;-'-Parb'S>' sections," appendices, ^ 
grades and classes specified 'hereinafter wilT refer tq'the above 'IPC^A- 
NEMA Standard, unless otherwise ^ stated 1 ' 



" 6 -" ' Conductors.. - Conductors shall be of tin: or, lead alloy 
coated annealed copper wire conforming to all 'the applicable requirements 
of Part 2. Conductors shall be solid or stranded as required below. 

(l) , Power and Lighting Circuits. - '.(a). ■ Conductors.'-' - , , ■ 
Conductors to be insulated, for "^OOO-yoit "service/ahd" below shall have , 
Class B stranding.' ..'.." ; ;'.\/ ' ..-..'.." '. ... , , ..." 

"(2). Control Circuits. ' - Conductors ' shall bave Class B 
or Class C ' strandiEg . and ^hall be not smaller than Ho. 12,AWG f .. ; " 

£• Xn4ulatio n r - (l) Material." r Conductor insulation shaJJL 
be suitabPe for conducto'r temperature of ' not less than 75° G * an &> for 
conductors' specified to be insulated for, Rated Circuit Voltage of .600 
volts and less, shall.be either a vulcanized "Synthetic : rubber Heat and , 
Moisture Resisting" grade of insulation or an "Ozone-Resisting Natural 
or Synthetic Rubber"' grade of insulation; and, for conductors specified . 
to be insulated for a Rated Circuit Voltage of 601 volts and greater, 
shall.be, an "Ozone -Re si sting Natural or Synthetic .Rubber or Butyl Rubber" 
grade 'of insulation.. ' The "Ozome ^Resistin^' grade of .insulating compounds 
shall .conform to the requirements of '.Par.agraphs 3«l4 or.3«15> except 
that water absorption " ci^racteristics of the Ozone-Resisting Natural or 
Synthetic Rubber Grade of insulation (3.1*0 shall be as follows: 

The compound, after a 24-hour immersion, shali show. a specific 
inductive capacity' not .greater tnan 4.*5; and, after a continuous l4-day 
immersion, shall show a specific inductive capacity not more than 7 
percent higher than the. value determined .at the end of the initial. 24-hour 
period, nor more than 3 percent higher than at the end of the seventh 
day. .The "Synthetic Rubber, Heat and Moisture Resisting" grade of 
insulating shall confirm to the requirements. of Paragraph 3*-13> except 
that the specific inductive- capacity anot mechanical water, absorption 
characteristics shall be as follows: 

The compound,, . after a '24-bpur immersion,' shall ; sh"ow a specific 
inductive capacity not greater than 5;. and, 'after a continuous l4-day 
immersion, shall show a specific" inductive capacity "not 'more than 10 
percent higher than the Value determined at the 'end of the initial 24- 
hour period;, nor more than 3 percent higher than, at the end of the seventh 
day. . ' " ' ." . ".. ..'■■... 
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The compound, after a f~day immersion/ shall not : absorb morte -than 
.015 grams of. water per square, inch of . surf ace ei^osed to: the water. 

The manufaciurfer, in tne* presence of the Contracting .Officer, shall ; . 
perform tests, on Samples of the insulation taken from, the, finished 
product io - determine 'compliance, with the specif ie^d recrements . rest 
procedure" shall be in accordance with the applicable requirements of 
ASTM Standard I&7O-58T, entitled "Testing Rubber nandV Thermoplastic 
Insulated. Wire and Cable" , . ,.„ ;,.:;;; 

(2) tfnsmlation thickness. - Thickness of conductor ■ - 
insulation shall be hot less, than that shown in' Part. 3^^abie: 12, ; 
ungrounded neutral, for the respective Rated Circuit Voltages. ^ 



e- Jackets. - Over" the insulated conductor there shall be 
applied en'outer jacket of an oil-resisting thermosetting .synthetics- 
compound conforming to Part if >( paragraph 4.13.3.; Except for -^ ie ^ ed : • 
wires. and,cabl„e^.the,^ G ket-siiall be in direct contac^ an d, .adh wto 
the cbnaucto'r'r&sulation.- ■ If npnsbielded, the jtttet thick ness ^hall. R be . 
as specif iei.in Part k, Table 26. If shielded, the jacket thickness shall 
be in accordance with -the requirements Of Table 28 : of the- above reference. 

' :">.; .' .Diinensional'- tolerance. - - The outside diameter of- single con- 
ductor wires' and': cables and multiple-sonductor cables shall not vary 
more than 10 percent and 5 percent, respectively, from .the calculated 
outside diameter based on the thickneas>, including ; tolerance, of tne 
component materials 'speciified-.;.::'""^..;. 

a. Approval. "^Manufacture of ^the wire or cable shall not W _: 
started until "all materials to be^usedrih the fabrication. of the finished .; 
wire or cable have: been approved f oy. the. .Contracting Off icer.. ■ 

: h; Inspection and '&£$& ?:'- ^l).;Qeheral. - Inspection and ■■ - ; 
tests Of wire W;,eable furnished ..under these -specification shall be — 
aade by "and. afctihe plant of 1 the manufacturer, and shall be witnessed by 
the Contracting Officer, unless waived in writing.- All tests and. . - 
inspections .uehall conform to the, procedure .set forth- in the applicable, 
specifications or .standards referred to -herein. ., 

(2)- Reports. - Six certified copies of test reports, indicating 
the results of tests-made, shall be furnished the Contracting 0£tUer, . 
and no wire or cable shall be shipped until authorized by the Contracting 
Officer. ■ ^ 

■ * • Mlneral-lxtsuiat^d. Cable System. - mneral-insulated^.cable ,! ' 
system, type MI shall, be furnished. and installed in the Water Supply;- . t- 
Tower and Flood Control Gate-Shaft areas below Elev; 584, in lieu of 
exposed conduit wiring.' MI cable' shall be rated at 600V. Cables shall 
be fastened within 12 inches of each turn or off set and at intervals of 
not more than 6 feet. Cable terminations shall be carefully made in 
accordance with manufacturer's recommendations immediately upjon stripping 
of sheath. 
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i- Interior Wiring * - Interior wiring for-.the Utility- .,i ,,:... 
Building and Operator's Quarters, including the Garage,, shall he non-metallic 
sheathed cable,, containing a.groun&ing conductor^ ;■.•£& the^ heater room, , /:..■ 
and other locations- designated on the drawings /where, conduit, or .tubing: ■■...-;;.";;.. 
is to be installed,, .the: wiring .sjaall be single; conductor,,' copper, :i ; : ■ 
600V rubber insulated and. shall meet the requirements.-: pf : Paragraph /-. -r- ■.= ■■. - 
2p-06a or shall be; code grade, with neoprene jacket-. .//.- y,... ; : ;.,. : , : 

k. Lighting Fixture Wire . - Lighting fixture wire within the 
Water Supply Tower, and Flood Control Gate Shaft inpluding. Jeads to 
equipment heaters and: non-portable cheating ; device;s shall; be single- . ;;■■■: 
conductor, stranded copper, 6G0V1 silicone rubber, insulated> yi-tb-.gl.asjs/ ._., - ; . v 
braid outer covering, as listed by Underwriters 1 Laboratories, Inc. 
Lighting fixture wire within, the-;Garage, .Utility Building,. :and «.- 
Operator 1 © Quarters where required shalljse single; conductor,' stranded ; 
copper 300V. type AF... , ....... ■ ; - - .- f _.--.-. ( . -.■-;. ■ -■■;., i.-. 

25-^07.. /CG^TftSSYSMS* ■* a,. Hater - ■ Supply ffow^r «nd . Flood; Control . ..:. 
Gate Sh aft. . >*.- The- :condu±t system .shall- be installed in; accordance with 7 /-- 
the applicable provisions of the National Electrical, : Code it- -Cast ■ -nfebsl : ■■: 
conduit boxes for threaded conduit connection, shall be used. Rigid 
galvanized steel conduit conforming to. Federal Specification. WW.rG-58lc 
shall be used,- Conduit, fittings,, including .supports,. shall : be bi^- cast/ 
or malleable, iron, conforming, to Federal Specification W-F-^q6.'. Conduit /- 
shall be of 3A*ineh minimum size .except as noted. ■.-■ . 

b. Utility Building and Operators Quarters. - Non-metallic 
sheathed cable without conduit shall be used, generally* At locations 
Where conduit or. tubing/is to he. installed, it shall be installed ihi; ... 
accordance with the. applicable provisions of the National Electrical - 
Code. Rigid steel conduit shall be zinc coated and shall conferm to 
requirements of Federal: Specif ication WW-C-58lc, Electrical: metallic 
tubing shall, be zinc coated and shall conform to " requirements Qf'lPederal; ; 
Specification ,»^£06b. .. . Conduit fittings, shall cohform.to : the; require- ,. ■• /:.. 
ments of Federal- Specification W-F-^06. Conduit shall be of l/2-inch •;. , 
minimum size.: '■■ ..■.!■■: ....:■-. ' .y.-. ..■■.:.-■■ 

c_. Insta l lation. - Conduits shall be concealed within the 
walls.,: Ceilings .9^1(1. floors where, possible, and shall, be : kept at.least 6 
inches from-- parallel runs of flues, steam pipes or hot-water, .pipes. ■ 

unless. otherwise shown -on the drawings,. -E^po&ed. rims of conduit phalli- • ■ : 
have supports sxc'.ced not. more than 8 feet ;\.;y.rt ..wl .nh-aJJ. he. installed . ■■ . ■ 
with runs ppralloJ yy prr/end./cuiar to wal.u/ ; s/r-^/ar^J.. timbers, or 
intersections of vorti^cl planes and ceilii^//, w^./h right-angle, turns 
consisting of cast-metal fittings, or 'symmetrical ends. Bends and 
offsets shall be avoided where possible, but where necessary shall be ' . 
made with an approved hickey or conduit-bending machine.. Conduit which 
has been crushed or deformed in v any way, shall not be installed. Wooden 
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plugs inserted .40, i^pnry.,,02 concrete .sbj^,. not ,,b^ r ^ ? L _. =., ; 

of wail' iji^Sjj^^ ;^"j.--.- w^.' 

secured'-b^iea^Vb^ /J/ 

bolts. 4n'qpflC3?e'ie,:'",6r. trick ? ^^^eA^Gr ; e'ws," bn._^^ai\"a^ap^^^^'v?^Li^A .■,,/ 
screws ' on "wood ^i^strgp.'tip^,,' !. TS^pjSed ' studs, ""driven ' in ' v/t^ # ~p,pwde£ ... ,, ... . r - x 
charge are. per^%^,ed.'JQr "fsC^^fng" _ raceways: ; bKJ3bJ^;^s^ , 

concrete, r aa& w^$/ ^fi^ja^S "$&&& welded ^,'^^^,-^'-P^^j^^! K \\;o-''; •» '.-;;iv- v 
Nails s&all^npS^e ..^Be4i f a%' t^l*Swjjp£ W;j£#st$$ing ; &^. f ^:^ppn^its^,J t /v-.j,; 
Conduitv lshp^-'1^" irftjbai^ii iii^ -ij' ; V!^ ™&*™*? : --.f 1 ^; . j^O- -l^*}*^: ^SHAlJf 1 .^ 3^¥?S?^.--r ^o" >: i: : 
f rom ^he\cb^Ieetii^ i^i^^ 

contractgrjsjb^^ j^bie" jae^^siau^." ij^ecS^^j^M^'-^i jKreyent" .£fe ; ..n v^iv:*: t'v 

lodgemepf "p£ cl^ in ..cjpnSfiyi/ ti&|ng/ f i^n^'/a^.; ^. ^ , 

boxes during tie'. bb^se",pf, 'iASl;all^tion..';' t A ru^of^,b^3?dui|;-, w^tc^,J^s, ( -. :; * j v .- 
be come ciogge<l Shalji \ i^'l'entire'^y ' .tree.fi -pf .'.the sei. acbumulatlpns, <xi:^£dL ' . ..,." ; T, ... : . 
be :re,p^£e&V ~'.fcc^ 

junction ,7 iin^ ■■-.,..r, .; 

be4^.^|ei^^.:j»rj^e""^^/^ Ip^njS^r^ofc 7J t 

to permlt r _i^e..!1tms^% : tpjie ^a,^^^ight\.agains!iA^i-f n S S^pb^, suffer. ., ,., 
whiffjfe tfee ^bc^u^'i'sfeil ■ '^ mfe] -up" suf fibiently.; tigfrk to,. cfe?iw- t$e';, bus^-Bg ; . ^ 
, XxA>K ffyk.. eXe^iiric^ ' contact;; wi|#i ; . %^':Jqqx*1 Jpybie,' Ipc^utA'cbps^ructi'^. ,. , '.. e: : 

"siiair'bii^us^.^*;^ .*:£ ■■■<■ -v 

installed" in "e^^ig^^^ ii;;^ '.vl-;*.* 

25-08... ,NO|rlflT^IC.pHe;ATHEp GABIE.. -„Iirpn,^41ic,,Bl?eatfaed cajjle 
with a. : gr byiad ' M$$ "'' #11 be' • installed, in'" $Je .Cpirator.* 1 s: Quarters. , a»& . + ., .. r , ; vj , 
Utility ..b^tii^pnlO^ 

the Nation^ KL^r^ jfe-X^.v'T: 

Non-metalii£;;._s|<^t|^^ e^sedfVFoi^.e^p^^'^fc^j".^ 

insulatedjCpnd^ptor^in^^ ro|^P:V""- i',- '"-^ ■"■ ^ 

metallic 1 sheathed cable snail be secured 'in jaiaceby means of ^properly' 



sized cable, straps. pr^ approved. ,sta^e.s^pr_ot,her fittings,-. Supports., 
shall be npt.,more3^ 




conducip^abtss^^ 

over the" tops" or tbrbu^n ceiling" joists or 'when', "this %b Xmv^^^^f^-^^ 

suitable running boards shall be provided as" a supporting means. " Care 

shall. ,be_&a&en_ ; at; te^i4nal| r or, en|. i; supports to see, that,.Jhe >; insulation 

is not"' injuriously'"' crimps ■ .. u -. 

shall conf term to the requirements of tne' underwriters * I&Dbratories, 

Inc. , Standard fpr i 3Sonr^tallic,.Sheatjtie.d J Cable.. „ ,.„ ; _j-. !: ,i-. ; *.f <;;■.: ,i,. 

shown on tne ' drawing^Vt ' t&e "! ■•Gpntra^Pr sfcftjl^ stu^v the; general buiil^ing. : . 

plans in relatibnT3 ; p"%^ . < .-.- 

his work r 'wilX^ybid;4^rfe^ )?y ,.-,■; ., ^. 

these specj-fiiaiip^' .i*. Jw&cm^V ^citsipa??yi'. 'tfap ..pc^fcrJael>Sr^ spsXl : re^6 : cat.e .„ .. ,... . 
outlets....sp';i&&t r .... ■■ .. 
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will be symmetrically located according to room layout and will not 
interfere with other work dr equipment. Only zinc coated /or,. cadmium-plated 
sheet-steel "boxes conforming to requirements of Federal Specification 
W-j-800a, of a class to satisfy the conditions for each 'outlet, shall 
"be used in concealed work. Boxes shall he installed in a rigid. and satis- 
factory manner, either by wood'screws on woo d, expansion shields on ' -,, 
masonry, or machine screws on steel work. Threaded studs driven in .. 
•with a powder charge are permitted for fastening boxes on solid masonry, 
steel, concrete and wood threaded studs welded to steel are acceptable. 
Fixture outlet boxes in concealed work on ceiling shall be not less than 
4-inch octagonal. Fixture outlet boxes in concrete ceilings shall be of ; , ■ 
the 4-inch* octagonal concrete type, set flush with the finished surface,, ". .. 
Fixture outlet boxes, boxes oh dry wall type ceiling construfetion shall ,", 
be fitted with open covers set to come flush with the finished surface. 
Switch, telephone and receptacle outlet boxes shall be not less than k 
inches square for conduit or tubing, fitting with appropriate plaster 
covers/ where necessary, to set flush with the finished surface. Device 
boxes suitable to accommodate nonmetallic sheathed cable shall be used 
for switch and receptacle outlets in the cable system. Outlets for exposed 
work and all outlets in the Water Supply Tower; and the Flood Control 
Gate Shaft shall be of cast steel or alloy, fitted with appropriate covers. 
Cast-metal fittings shall conform to the requirements of Federal Specification 
W-C-586. Outlets and junction boxes less than 6" x'.6" x. V* in exposed 
work shall be cast steel or alloy fitted with appropriate covers. 

£• Pull Boxes . * Pull boxes of 6" x 6" x 4" and larger shall 
be constructed. of code-gage galvanized sheet metal, of not less than the 
minimum size recommended by the National Electrical Cpde.. Boxes shall 
be furnished with screw -fastened covers'/ ' Where several feeders pass 
through a common pull box, they shall , be/ tagged to ".indicate clearly 
their electrical characteristics, circuit number, and panel designation. 

£.* Clock Outlets . - Each clock outlet shall consist of an 
outlet box, plaster cover tfhere required, and siasgle receptacle with , 
brass clock-outlet plate. The receptacle shall be sufficiently recessed 
within the box to allow the complete insertion of a standard cap, flush 
with the plate. A suitable clip or support for hanging the clock shall 
be secured to the top of the plate. 

c. ' Telephone Outlets . - Sach telephone outlet shall be provided 
with 3/8-inch bushed hole in the center. 

£." device Plates . - A device plate shall be provided for each 
outlet to suit the device installed. All plates pn unfinished walls 
or on fittings shall be of zinc-coated sheet metal having rounded or 
beveled edges. All plates on finished walls shall be stainless 
steel. Screws shall l^e of metal with countersunk heads., with finish 
to match the finish of the plate _ v Plates shall be installed with all 
four edges in continuous contact with finished wall surfaces without 
the use of mats' or similar devices. Plaster fillings will not be permitted. 
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Plates sbaii 1 ' be: installea.' verticialy and/with an aXtn^nt;; tolerance/ of 
J/l6-in6h.' Device plates 'shall be one J of the'"' one' -piece type,; of : ".;/ ;„; ; 
suitable "shape: f or the; devices ttt'he cpvetea., TheUse of ' sectional. r de' Vice 
plateVwlll riot' he permitted. ; _ '' ■ ■■■■■'- . ; , .'. . " .\ _ ;'. ..• ' ,'.^" ',_'■'.; ." >; ',' f 

:,: '-' 25-ip- ' WiUX ; RgtSPTACISS. , -.Wali : 'i , eceptaclesi 'shall conform, to' the 1 - ";'; 
reajiire^fcts''' of Fedetal Specification' W-C-596,;; type atia style, as ,' '^ 
specified. 

' ■*''■:■"'"" a. ' Duplex : Convenieaca; ' R0cWp^telM> /^^.^pi e yf o ^^^ e P^ e '^ ,, 'V ■ 
receptacles; /shall he, grbundihg/ series D type/ 15 affl£eref,. 12£ volt ; . ; - _ 



b. ' ' Rahgfe: receptacle's.- - Flush, molded-plastic, 50-ampere, ,;. '■ . 
250-vplt,~3-M-e/ 3^*are, range receptacles shall, be, series T.; '$he'\/; \.\_ 
receptacle shall be' furnished with 4 flexible cord; set,' for connection ; ;, 
to the electric range/ The: cord set shall cbnsist of; a 50-ampere, t „ 
250-volt/ 3-pole, "angle type, molded plastic caf> with a 36-inch- length 
of rubber-jacketed cable, consisting of „twp ..Ho.. 6 and one. On. 8. a.w.g, , 
conductors.''"'/...'..;', ^ .-'.:■■■■■:'. .:•.->■ ■■ ■..'::>:;.- .'• ■'.,.- 

p. . Power Receptacles. - Foyer receptacles shall be. 600-volt, 
30-aniere.7 3i-wi're, ^-pple grounding t^e'with.^ching plug. '._" .. 

■' /;. d. : • Floodiight Receptacles .: -' AoodlfgKt tecept&clee shall be 
600- volt, ' 20-aoipere, a-wire/2-pble weather resistant Grouse Hinds, ; '.. '_' ' 
Catalog No. ARJ-13 Condulet with No. AR-227 housing, br approved equal. 
One No. APJ2271 or approved equal plug shall be provided for each 
receptacle' and connected on. the f Ibpi&ight attachment cor^d. - , , ; . 

25-li. WALL SWITCHES. - Wall switches" shall be; "of the totally' ; , 
enclosed brown handle tumbler type' and shail' c'onfpm to, the requirements, 
of Federal Specification W-S-89P." Switches shall have 7 screw type' ^ 
terminals: or" screS&e'ss pressure ty£e having' suitable conductor release 
arrangement." ^Ehciosvirls shall be of phenolic, composition.; Hot more 
than one switch' shall be' installed, in' a single gang position of a 
switch box; Single-pole, three-way and four -way switches shall be of the 
tumbler type, rated 15 amperes at 120' volts, AC only.' All switches ■ 
shall be suitable for the, control of tungsten-filament lamp loads, up., 
to theii* full r'atea capacity. When switches with pilbt lights, axe in- 
dicated on the' drawings, the combinations ' shall consist of, a switch, ( 
as specified above, and a yofee-mounted candelabra-base sbcket rated at ; : 
75 watts;,;i2j: volts,, end fitted with aglass'or plastic jewel, mounted, 
in a. S-gjang box: "with a 2-gang plate.. [[ A clear 6^watt lamp shall be 
furnished" and installed in each, pilot "switch, 'jewels for use with ,. 
switches controlling motors shall he' colored green and for' other purposes, 
red. . 
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25-12, , MULTIBREAKER LOAD CENTER. - Load center in Operator's 
Quarters, where noted on the drawings, shall be of the multibreaker 
type and shall have the number of "branches of the ratings indicated on 
the drawings. The ■. load- cejiter. .shall he, enclosed .in a ,code*-gage> sheet*-. 
box with gray-bakedrenamel finish.. ... The trim shall be recessed .:;■ , ■, ; 
sufficiently- to permit the breaker operating handles to. protrude through 
the front for manual operation. Circuit breake;rS; shaJJ. conform to the , 
requirements of Federal Specification W-P-131a, Class B. 

25-13. ,PA$ELBQARDS> .;. * .Panelboards: shall-be pf.tjie, dead-front- safety- 
type. Unless otherwise indicated on the drawings, panelboards shall ,he : . 
provided with lugs only in the mains. Panelboards shall be provided w&ih 
the size and.number ;of: , single, double., t or trlplerpole /branches, as indicated 
on the drawings.. . Circuit -breaker- type paaeXbpard's .' shall-" c'ohf or.m .■to., the... 
requir ements of . Federal Specification W-P-131a, Class A, except that : 
breakers shall have bolted type buss connection. Fusible -type panel- 
boards shal^-cbrtf.orm to: .the. /requirements of. Federal Specification W-P-146. 
Double- and triple «pole .branches, ..shall ":be' : ;b|'.:tHe"'M^ged''dopr type;, . ., ., 

'.-'■■"■"-■*■- ' v?'. v . ;. :. .i •<. ■.-./ .',' . , w . ! -...; : .$ig£ie. pole branches - ., 
shall be of • the :tumbler-type iBid-tQ^-and-fuse unit. . Switch-and-f use, '' 
units acting-, as -motor circuit, /disconnects, shall be horsepower-rated. , 

25-14. CABINETS. - Cabinet boxes shall be constructed of .zinc^coated 
sheet steel and shall conform to the requirements of Underwriters 1 
Laboratories, IncV.Stac^rd for. Cabinets and Boxes. .Trims, and doors 
shall have a .suitable primer, c&oat- and finish : c6aV;p T f';cQldr"/' 
designated by the Contracting Officer. 

/■ a.: Fanelboard Cabinets.; --:.. Cabinets' .for p^elbpar'ds shall .be 
provided with .not le ss than: 4-ihcb . wiring gutters at, the ..sides, top. and' 
bottom. .; Cabinets, shall. ';be- mounted -so. that -the -.distance, from -tpe.. floor, ..- . 
to the center -of .the top. .switch or .cir.QWit -.breaker will, not exceed 6 .. 
feet 6 inches. Flush cabinets shall be provided with trims having 
adjustable, trim, clamps.. .Trims .shall.. be ...fitted .with ''hinged &oors having 
a combination .lock. and:. latch... All locks shall be keyed. alike. ; A .. 
directory holder with transparent rplate .and. metal frame shall be mounted 
on the inside. of .each door*:, A neatly typed directory, properly ■ ... 
identifying eactc ■. circuit., ; shall, be: mounted, under .the plate. iX 

,25-15. :.:FIXTpRESv- - The contractor shall prpvitle .all,. lighting, . 
fixtures, as specif ied on the .contract., dryings , and ;as specified on the 
Corps of; Engineers Drawing -No.' ^0-06-0^, Sheet. 2,:. ; 3,:. 8, £,...10, H*. i 2 ; 
18, 26, "28, '%Zj 33, 35,. ^2 and. ^5 attached ^tithe. end -of this, section. , 
Auxiliaries for fluorescent fixtures shall-cpmply with. the .requirements 
of "Federal Specification W-B-30. . tamps shall -be furnished and -installed 
by. the contractor* All fluorescent fixtures. shall.be provided with rapid 
start ballasts... .■-■-■--.-■' 



.av ■ -Floodlights. ■.-. Floodlights shall be 3CO-5.00;watt wide beam 
type .with l6-inch diameter hinged cover. Glass shall be heat resisting 
type, ribbed for oval 70° x 90 spread. Unit shall be weatherproof 
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and dust-'tig£t>\;a^-'6h^ 

shall fce't&gpatottedfb^i^ ILfW^I-v- 



•zimri 






attached Sketch * dated J15 -July; :1959 .:6haali .^ferifiurai(^ft : ^d3i»§t411e4f\-i» '■*■*: 
the Structures in the:l1jrispe&1&^ %&. 

25-16. SERVICE EQUIPMENT AND DISCONNECTING DEVICES. - Main service 
disconnecting* ifleanis ■shaipi; &e^$uj^ned l with -an ce^ter3ial'.,^ : iRyert :^;hatidb£.:;-- 
for manual-operation, ^ateh^unit.' s"ha3l. b.ei:ent;lDd&d?ia.-,a .code ..gage> rr/./;r 
sheet steel cabinet suitable. ;f or-. flush, or surface* nxtunt&i&jas;: indicate^.; v 
on the-rdfawin^sv. ^ scr£&*fastenedu^ :,, 

covers. Surfae© mounted >.:helosures-;shall ha^te."hinlged.door0: ; .anA,^toh0B.;.; 
Neutral connections- sha3i-fce>solianthro.Ughput> : ^rDi^cpnnec^om^m^itjches ,/r 
and circuit btfeakers^Bhall^be. installed as shown lOnrttheydr&yinge* ;uv &:■$?■ 



: ijj:: 






UV : ^. Circuit t Breato-g. - > .CH.rc.ult: bxeates .^haia;, ; epiDplK^^tb;;:t|ift; 
applicable r^uireicents ©f=: federal ;;-Sj?e-&lf ieation Ji^J^i«^!i©l|iiMl*P i 

required.:^ r: ; ; , ,.:i. ..;':?;;. .: -'.-■"; ., l -..;■;':■ il'SMi: 'vW... J- ori ,^ r. .:: ;;u;:.!;,!;K') '\£n'/ ' 



ii'-- 
i.',* J 






b. Safety Switches . - Safety switches shall be of the fusible 
type and ihaH'.;c0m$ly:-Mitb the..rea:airen&&*&:©f^ 
Inc., Standard:/fo^Sefvice.Eaui^iEent*,r; -■ii-.^^jh .-■. r..r '.c^~ [Till T.(;;i^;7 0-; ' 



... j. 



25-17 < FUSES. - ihe contractor shall furnish a coffipi«te, ; se.t r o3f <■,...$ /.,,;. 
fuses for. all. switches, panels, and control center as required. Time- 
current-tripping-charac^eristlcs.-.ol'.ifuses rserviHg^SHOtprs. pr^eoanected;; 

in series' wLtto-'-qigc^ 

Fuses shall :: >haye . .a;;vqltage^r ; at^ng ; fnbt j ; 44ss '^^^^ftcC^^Hi^AY^-S^S? * A , ^ .' is.\ ■ 

&.•"' P lug Fus es ^ - Plug "fuses' snail "be ''i^no^v^iiab^^lm^l.^^ .i : ,.. ; . 
delay type, and"shaJJTbe used for circuits rated 125 volts or "less ""and" 
30 amperes^ojc-lessj.co^^ 
tion W^ T ^^^typ^.^;^tyle. B,, : ].; \"i7 a '- .1" 









-,%;„-„,; ni.i.lii, 



-*«r 



*■ — ■ ■ 




b. Cartridge Fuges, pua^ESlement Time -L&g Type, - Cartridge 
fuses, dual-element time-lag type, shall "be nonrenewable with an inters - 
rupting rating not less than 10,000 amperes,- co^orming td'ihe req.uire^' 
ments of Federal Specification W-F-791, type I, style A. At 500 
percent current;; cartridge fuses shall -not-, blow; in less ..than 10 seconds. 
Cartridge fuses shall be used for -circuits rated in excess of 30 ' 
amperes. ' "■ ■ ■"■" -'~ : '-■■''■ ■" - ■■ "">•': 

25-18. LIGHTIKG^RANSFOHMERS. - a. Type ^and Rating. - Lighting 
transformers shall be furnished and installed as ' shown on the drawings. 
The transformer shall be for'60-cycle operation > shall have the phase, 
voltage-and power rating specified on the drawings > and shall be the two- 
winding dry -type, self -cooled. The transformer's shall be designed 
to carr^ full rated: load continuously without exceeding 80 degrees C, 
^rise above an ancient temperature of ko degrees 7 C. when cooled by 
natural air circulation* While in service they shall be capable' of 
withstanding without injury a short circuit on the secondary terminals 
with' normal voltage maintained on the primary ¥e;rminal&-provide*d\the 
duration of this- condition is 1 at no time sufficient to cause injurious 
heating. 

' k" Construction . - Eabh transformer for: independent mounting 
shall be rigidly attached to a suitable base and completely enclosed by 
a metal housing. Suitable removable lifting eye bolts or other "approved 
means shaH be provided for handling each transformer both with and 
without the housing* _ . 

c. ' Full Capacity Taps. - The lighting transformers" shall..; be! 
provided witH ttto 5 percent' full capacity taps below, fated; priifiary ..-.'. '" '. 
voltage. A terminal boar4 and studs inside the transformer, shall be 
provided as ' the means for ' changing the transformer tap connection ' made 
accessible by removal of a panel. 

- £•."' Approval rata. - Data. to be submitted for approval; before 
commencing ^manufacture shall include assembly and cUmensionai drawings; 
weights,-descriptive specifications covering type, rating, taps and 
details, of .construction. 

25-19- COMTROL CENTER. - a. General. - The equipment to be furnished 
and installed under. this paragraph of the specification consists of an 
indoor control center unit complete with breakers, contactors, instrument 
transformers, push-buttons, selector switches, indicator lights and all 
internal wiring and external connections as specified or shown on the 
drawings . 

b. ' Construction. - The structure shall incorporate the latest 
design features of high grade equipment complying with the applicable 
standards. The front outside surfaces shall not be drilled or welded for 
the purpose of attaching wires or mounting devices if such holes or 
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fastenings will be visible from the front. Each vertical control center 
unit shall' -cons'&St of tf.S> Standard '-minimum ISgaiage ^tee.i .plates formed 
and braced adequately to form ; a rigid self -suppdrting' structure.' '■-$&& '•^■' j .r 
arrangement Of ; the" units' j shall : be such r "tlialb' : adei3uate "spade and -access ' i:: 
panels are provided for wiring and for inspection and maintenance of ■■■' ■ 
equipment and connections. All ferrous fastenings shall have an approved 
rust resistant'- finish and all bolts-'and screws ■shall;' W "equipped with 
apprdved locking devices. ' All structures -shall be designed for dead- 
front operation. Instruments shall be ■■'■tW froht mounted,/ ■•semi -flush ■,>; 
type ■-}*■• All ^dr -hinges shall be ; of the fully > concealed/, loose: -pin. .or ■ . ■ . -< 
continuous ; t^pe- whieh will permit -the doors to swing through 'not less •:: 
than 105 'degrees. The -control center - shall be so designed that -units-v. 
can b& easily removed or- future- -units added as required, and future -. 
space* 1 -compartments shall- he furnished with guide rails> .-separator bars .; 
and cover ; plate's. Each unit ^structure shall, be provided^ with- 'horizontal' . v > 
wiring spaces at' top- tel bottom which shall line 'up wit& : adjscent units'-.-. 
to form- raceways' the -length of -the control centers Provisions^ shall be. :-■-,. . 
made so thai; a compartment 1 door' cannot be opened while the respective ,: . 
switch is ; in thd' ; closed position, ^d that the -switch :csui be padlocked 
in open or • closed^positioh, -and for locking the unit in the '-'tilt out" ■; .. : 
or test positions.' The 'equipment' in each ■ con^artment shall be. of the tilt 
out or* drawout type'- with- connections-' made 'to 'the vertical -bus ;by--.sta-b:---.-7- ..■-;- 
assemblies so constructed and reinforced as to insure maintenance of : 
adequate contact area and pressure. Stab assemblies and bus connections 
shall be silver plated. Control 1 centers ^.shall have IfEMk T^pe' "C" con- 
struction, 1 with plug in or -stab connections £dr KEMA. size- 4' controllers- .- 
and smaller ; J Removable f sub-panels shall be .provided -for auxiliary or 
control accessories. Eaeh operating device" 'such as a switch or a com- 
bination -starter" shall be assembled -as a stahdardized-uhit.' ' Suitable 
guides shall be provided for aligning and supporting the units during their 
reffldval-or replacement. Boors shall^e such that they can; beC closed after 
a switch or starter ; is removed from the" structure. ■'■ Each unit ... ■*■■-■ 
compartment shall be 1 imiriered' or baffled. <■■'*■■>'■■ = - 

c. ■■' 3use si — -All -buses shall be of hard drawn copper.iof not. 
less than"*98 f ' percent conductivity and^ shall be supported amply, and 
rigidly by insulating supports. All bus joints shall be silver plated 
with provision for adequate clamping. A main horizontal 600-volt, 
3-phase> SOOJ-ampere'copper^ias Shall be. provided across the' top of all 
the cdhirol- centers ; from which vertical 100-ampere . copper buses shall • 
distribute power to the switehes^amd controllers.: The. electrical clear- 
ances of- the buse-s/' phase to phase or phase to grou»d> shall be, not- less/., : ... 
than l*l/2 inches. The bus shall be sufficiently braced to withstand - 
short circuit stresses eetusl to 25,000 amperes. The control -center shall, 
include an interior ground bus to : which all non^current carrying parts...... 

of the structure shall ,be ; grounded. :'-The .ground bus- shall be of copper^ -.. 
l/k inch by 1 inch and' shall run lengthwise "of the control center. 

d. Space Heaters. - Space heaters, with a minimum rating of 
150 wattsj shall be provided in each vertical section of the control center, 
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e. Fused- Switches .. - (l) General. - Each shall conform to 
requirements of Federal Specification W-S-865, type' NDS. .Each device 
shall he of the hand-operated, type with voltage ratings appropriate 
to the circuit and duty indicated, - " 

(2) Construction. - The complete fusible switch units 
shall he mounted and totally enclosed in strong housings to insure proper" 
alignment and quick mounting and dismounting. Each switch shall have 
an operating 1 handle linked with an external operating handle mounted on 
the framework door. Position indication shall he clearly visible on 
the front of the switchboard and ; shall indicate "open", and "closed", 
position's. Provision shall be made for padlocking each control center 
switch in the open position. Name plates shall be mounted on the panels - 
or doors adjacent to the handles. All switches shall be of the same 
manufacture, and switches Of the same size shall be' interchangeable, 
insofar as the specifications permit. Switches shall be removable from 
the front without disturbing adjacent switches. Each switch shall be ■ 
suitable for repetitive Operation as specified by the Underwriters' 
Laboratories Standards without more than routine maintenance such as 
contact refinishing and replacement. The contacts shall be of a design 
that will permit the switches to carry full load continuously, without ■ 
overheating. 

(3) Cartridge fuses, dual-element time-lag type, shall 
be nonrenewable with an interrupting rating not less than lC,000 amperes. 
At 500 percent current, cartridge fuses shall not blow in less than 10 ' 
seconds. Cartridge shall conform to the requirements of NEMA Standard 
FU 1, class H, and federal Specification W-F-791, type I, style A. 

f.. Motor 1 Starters . - Mator starters shall be of the full-magnetic 
type, reversing or non-reversing as required. Contactors and related 
equipment shall conform to the standards of construction described 
elsewhere in this specification. Control transformers shall be provided 
as shown on the wiring diagrams and shall be of sufficient capacity 
to operate coils and related devices, such as heaters, at a minimum of 
95 percent of rated voltage without exceeding the continuous current 
rating. 

£* Transfer Switch . - An automatic transfer switch shall be 
provided.. The transfer switch shall be 150 amperes, 600 volt, 3 phase, 
3 wire, 60 cycle switch, and Shall transfer the load from normal to 
emergency when any phase . of normal drcps below 70$ and. automatically 
restore load to normal when all phases are $0$ or more of rated value. 
An auxiliary contact shall close the engine starting circuit when 
normal power fails. The main contacts shall be operated by a single coil 
mechanism, interlocked both mechanically and electtically. The transfer 
switch shall be enclosed in a KEMA"1 cabinet suitable for wall mounting. 
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A 3-seconds fixed time, delay shall be provided to prevent switch from 
functioning in the event of momentary outage of normal power. /Caere 
shaU be a 2-. to 30-minute adjustable delay incorporated in the switch 
to delay switch from returning to normal position after normal power is 
available...,-,^ test switch shall be provided to simulate normal power 
f ailure J f o/ %e^tibg , bbtfe; t^ 

■ h * Wiring; ^ l&y ^Sype.k.- '^^^^i^^i^'^e^ the^re&uire^.,. 
ments of paragraph. 25-05. of the specification'.' 'Control -wi^tos ahal.li;b^. :r ,. , 
switchboard..iy^e. ; tinaed Wl^^wiye- ..^itte-.-toe Aim, designation 



aesignation. jiumt)er;y- i witn-.t;xass -:& ■..sj&raecLisg,,. ^vujjxmuw ^»*^ 
shall be fiunfe^ & '^ I eli^i*i*hftfc'c^^^^^^ti»i' lead^shalJ 
not •* mailer ^^|M^ ; 19/22;-.^' ■>;.'. *^ ; '^y:..,;;;- ".; ;: ;^-'-» -;yy 

■ ■ -"'^ j fe}' '^er^aas ;ahd,3^^ > ; 

the assembly ^m¥ l De-^^ ^hW^tb*^;.;; 411^:- /..._. 

control' wiring fea^'ng ; e^ui^ ^rmi3^i-;b'locK:5^-:t,$er^- ; ,:., ;i . 

inals $w$l. be. provided for connection/ of 'remdti'-'cii'rW^Svta^.allo'Spare,-,^,,,. , 
auxil;^r^!a£dr^a^^ switches, and remote indica* 

ting lights '^fee^'fiuck^^^ i.eauip- . : 

.i. I^ -ii-i^'i*^ .mil'ii- ^-^- .U*.« n r.«Y^oe'--<^+^»--<'Wi^ 



ment,-pon(?erpidf :; ^nere ; 6&atl.rt#;:np. spli?Ss7in^the"wi^e^and:^aia;.o 
shaii7b^;^iS;'it;'tet^.hal ^^; ! pr^oci£..'^T'K^P^^^' : ^ Xi&B ' 



or 




turned .e^V\vTO 

nuts". ' /Approved^ scliderless .t.er|p|nals r . ....... t „_ _ 

for eacH'power : conductbbMenteripgi-or leaving *the : equi^celiit*^ £o^er,and n ,.. 
controi;..p.ondii^brs v; -shall' :eat^ Jbbe, .swi/i^^e^; as 'ihd^at.e^L m;^ : #p*ta$e$ 

drawings'.! "&ipp t^eM;e^Mnals,-prVan a^ro^e#^i£e t; a^ 

vided. for • ^^^n;'^^dr\'jejabXes ^Y^:^^'X%^ d r J -'f^" 40 ' ,::!: "^ V: ' ?'•■■/-■ 

ment such"as a -circuit breaker, re£ay^pr...tri^ 

with, au££icient information to establisn"%£e J 'type v ^ $$?~''t;y 

mit'reord&iS^ >:u ' "' -;'^-;:^";;.-r - - . Vn!T . ., _ ; _ 



. .^.. .. w . ■";Eac^' v compartmen^ ■-., 

provided 'with to : ldenti%in^^^ stb^^ttC&Sft- 

■ in size Or : a1;rihd!&a%e^ 1: -- 

plate approximately three by five inches 1 'i^'>i^e iJ s]feill >;a3^acbe jprovided*. 
The : ,ahpye r name plates shall be of laminatea/^lastic^ 
for"engr^ff f 4?^^ Ieiter£ng*:.0n ; a.black background. ^ 

'^^".i' ; ?^£ V ino^cat^anstruments, - ^ Xx3^Vls^^a^"^-i^^l3&^ca»J^j -.--.,- 
instruments' ;: Sihal'i ' v Be-' ot $he.: .-re^angulir ? , sejiii-f l J ush' r moun'ted^: back-, connected, 
long scale switchboard type^.$ejitfRW^^^^ 




mpimtipg. case shall be, approximate!; 



y--. \-> ;;■:. ..:;.^/f ;; J;J^-l5 ; ''"^^.;;\. : ;;^ :; . ; ;■;' --7—'" 



(2) Accuracy of Instruments.. - Accuracy of all instruments 
shall be within one percent of full scale. Moving elements shall "be 
equipped with zero adjustment oh the face of each instrument. 

K' Hectifier .- - Suitable selenium or copper oxide type 
rectifier and high-low charge control device for maintaining remote 
mounted 2k- volt storage battery (included with engine generator equipment) 
at full charge during periods when engine is not in operation shall be 
provided. When engine is operating, the battery may receive charge 
from an auxiliary ,3^ EC generator. Under these .conditions, : the. _. :i , ^ 
rectifier equipment shall .be automatioftliy ; disconnected' from the ^ l?^tery. ;* 
and shall be . automatically reconneetedf^hen-the engine. is' "shut, down." 
The. rectifier, control and. devices may ije. shelf mounted^t^n^/t.fee, r ; ; :/ ;'' ; ' 
compartment -.with connections 'ac^essf&ie/^t^ougn ■^e;■^^e4*4^^^;''; 
l. ' Generator Voltage 'Regulator . " - (l) General. - Generator 

voltage regulator, :Shall:be;^ completely 

automatic in its^Qperatipjn^ : "It ; shail be,, a^signe^ to .appp:"iJaTtial. ^*or . . ; 
full corrective ,'.action/as r^uir^d>by r the- voltage deviation frdm/^orffial,; 
and tq prievect; hunting ,9f the -controlled voltage, a#d' shalX be , capable , ' ( ; '. ' 
of^£prcing -the generator -field to Its full JLimit -and holding, it : at;that "'_,'_ 
limit ih&fl^te^i'.ali^as approved, by the Contracting -C^fi.cer.- - : .Tlie'' ".' . ,' 
operation of the ! regulator; shall . npt :.. be affected,by a yariatiOA.'o-f l '"t£e ', ' "". 
frequency of the controlled voltage. The regulator . shall be. similar^ . ' ", 
and approved equal to the General Electric Company* s type Gt&'or the 
Westi^ghouse Electrip. Corporation *s "Silvers.tat" ,. A, static type 
regulator meeting, the. pe'rf ormanqe specified ^ .herein may, J w { ith-.the^. approval. , 
of the Contracting Officer , be, furnished. -., ,.' ; ; _.._ : - ; _ . 

, . (2)..\iensitivity^and Time of C^eratioa. / .-.^he sensitivity '. 
of the regulator shall be .aucji i'that ^ will detect a voltage change o^f 
1-1/2 .percent from ; nqrmal operating, yoltag'e,. and ^supply .qorrective.. action 
to restore .•.tJ^ i ,wit^ i !lbQ/^e i "fi^sit£'^Lty] .. zone T/ -The regulator^ shall; ■ ; 
apply £ull,/correctiye ^action. in. l/lO ,of ;a .^ percent,. , 

change, in ; . the regulated, voltage... .■;:■:■/•.■■.■■ - •.;■- -i. J ■.■■-. •■■■*•*■-. '■ 

.-■-.. :.;-■■ .-. ■.■■■/ (3) Construction. V$be; regulator,, with .all,accesspri : es, i , . 
shall be suitable ; f q?? . mounting on .{the switchboard. _.. ' ; The\.regulating; ...^ ./ : 
mechanism shall be provided with a suitable enclosing.-ca'se.;; ( fee construction 
of the case shall be such as to allow ready access to the operating parts. 
A voltage adjusting'. rheostat- shall be provided* . . - ; 

.,.,m. . - fiubber-Matting-. ; .r -The . contractor shall, .furnish -a ,cprrugated, 
non-slip rubber mat of high dielectric strength and long aging- qualities.. . 
with each indoor control center. The mats shall be not less than 27-inches 
wide and' shall extend a^png the. full;.; length pf ,-the control centers. 
The. mat shall- comply with AS£M Specif ieations; -designation' D,178;... 



2.' Painting. . - All surfaces of the control centers shall. t?e_ , ; 
painted and/before painting^ shall -be' 1 thoroughly- cleaned, by; ' satdblasti^,.,, ;i , 
pickling and'Mnsitig' dr by other means approved' by the; Contracting ' .. " s ," ( .'.;' _*"/ 
Officer. The : cleaning process- shall be followed immediately [\>y a^l^^i^Lpii.' \ 
of a rust inhibitiVe^wash 1 (bonderizing or "approved e4ual) ! , , All. s^rface^^ ,;' 
shall then be pri&eijy billed where necessary, and given two coats. pf' ;r : ',, ' . ■• . 
synthetic undercoat.-' The finlsircoat shall be a semi -gloss paintA^N. ",, )/'■ 
color of the finish eoaV shall be- the '-'m&n^actu^er^ s st^c^rd;cbipr" "V.'.V,. 
which nearly matches Feferal' Standard/ §95 Color', No* 2&&Q. ; The, Mdercoat.,, •■ ,. 
shalli. conform to- the: requirements-' of federal Specification fcf-2-5|J3 -.a'hd ; ., ; 
the semi -gloss shall conform to Federal Specification TT-E-529- 'The' ' 
primer shall conform to Federal Specification TT-P-57 tor "Paint, Zdnc f . 
Yellow^Iron;. Oxide Base? Beady^Mlxed" > Ty#e II., One pint, of the, sem^.- .' 
gloss finish xfiat "shall be' furnished for ; touch-up painting ;after;the egj4ipr; ; : 
ment has' r been installed. : '■ ■ -'' -';;:_ ■■■ ' 

o. Factory 'Assembly and -ftg'stsV ; - (l) General. -;AU Equipment...; . 
shall be 'ioiaipletely assembled aothe factory, and, shall be designed for' : 
minimum disassembly for' shipping purposes. Subdivided equipment shall. -, v . 
be properly' matehmarked to facilitate installation. .Any device which,; . '; .,,' 
cannot withstand the hazards -of' shipment when mounted ih place shall fce"" 
carefully packed and shipped separately. All parts shall.be prepared 
for shipment, so that slings 'for handling : B3ay : be readily- attached wMle 
the structures are in a railroad' car; E^ch item of equipment supplied 
under this specif ication shall be.giventbe. manufacturer's routine 
factory t£sts ah"d aiso "other ^ ; te's^s, L 'as^specXf led below, tb insure .: 
successf ta -aperation of : all parts of the assemblies, All tests required'/, 
herein shalTbe witnessed bythe Contracting "Officer or ids authorized .:; . 
representative, 'unless waived : ±h Siting; : and "no ' equipment shall be " 

shipped until it has been approved fer shipment by the Contracting 

Officer or his authorized representative. The contractor .shall .notify 
the Contracting Officer sufficiently in advance , of the date of the tests 
so that arrangements can be made for the; Contracting Officer or' his 
atiihcrizga''re^^n^M.Ve;td / b^' present 'a* ife tf,^*' #S^, *aa%ry tesi ' ■ 
eguipmeht" : ahd the test method used shall conform . to the applicable re- 
q.uirements" of ASA^ AIEE, and NEMA Standards, and shall.'ibe ^subject to the 
approval of the ' extracting Officer l pr his authorized representative. The 
contractor shall furnish five certified. copies , of the! reports .of .all... 
tests, including complete test .data. . ^he. cost , rife performing all tests-..., . 
shall be borne "by "the contractor "and shall be included in the prices bid ; 
for the various 'items ; of equipment; in tne schedviie* ■ 

"';' "; : . {2)',. ^Instrument -Transformers, - T.he.;pptential and current 
transformers., shall .conform.; to NEN$.< Standard- El^^;, -:---; ■• 

25-20-i .iOOR BEI^.SYSTEM. - The ; .dpor bell system in the. -Operator's- * 
Quarters, with brass push buttons similar and approved egual to 
Edwards No. 620, shall be installed -at l&e front and rear doors. Chimes 
shall be Edwards No. 1605, £-entrance type, or approved equal, located 
where shown on the drawings. A bell ringing transformer for the system 
shall be installed in the basement. 

£5-1? 




25-21. " HAMEPLATES. - Each safety' switch, pushbutton'' station , 
contactor , and motor starter shall. have mounted on it a namepiate... 
Nameplates shall have lettered 1 on them a description, of . the device 
controlled and the 'current and voltage^ratings'of the equipment on 
which the hameplate is mounted, Except as otherwise specified, name- 
plates shall "be. thermosetting, laminate -with -white letters on black 
background^protected^y melomine overlay similar to MIL-P-78A, type 
GCP-H, as manufactured by Duralith Corp.,, or approved .equal* .■ A list,, : ... 
of all proposed' namejOlates 'shall be Submitted .to the Contracting Officer 
for approval. - - : . ' \ 

25^22. MOTORS- - Motors furnished under this and other sections of 
these specification shall be of sufficient size for'the duty to be per- 
formed and shall not exceed their full rated load when the driven equip- 
ment is operating at specified capacity under the most severe conditions 
likely to be encountered* The horsepower ratings indicated on 
electrical plans are for guianace only and' do nof 'limit; the equipment 
size. Unless otherwise,/;'s£eci.fied_, all motors shall" have open frames, n -. 
special class ,A oil and moistureproof insulation," and continuous -duty 
classification based /on a 40°C. 'ambient temperature of reference. 

£.* ^actional -Horsepov er." Motors . - Fraetional.-horsepover motors 
shall' conform' to Federal Specification, CC-M-636a. • . '. ' .' t . .... 

,£.•'-' Xntegral-Ho rcepoyg r Motors. - Integral -horsepower motors 
shall conform to Federal Spe.eif icatioh CC-M-64lb.- Polyphase motors shall 
be' class B, squirrel -eagti type, having normal-starting-torque- and low- 
star ting ^-current characteristics, unless other, characteristics are. speci- 
fied elsewhere! "" ■--.■---■■•■ 

/ 25-23. MOTOR CONTROL. - Each motor, or group." of motors requiring 
a single' control, shall be provided under other sections of these- 
specification with a suitable controller and devices that will perform 
the functions as specif led for the respective motors. Controllers shall, 
conform to : the National Ele-ctrical Manufacturers' Association Standard' 
.101 and the Underwriter s* Laboratories, Inc., Standard for Industrial 
Control Equipment. Each motor l/8 horsepower Or larger shall be provided 
with thermal-overload protection. The overload-protection device shall 
be provided either ■ integral with the motor or controller, or mounted in 
a separate enclosure. ' Unless otherwise specified, the protective device 
shall be of the manually reset' type. Each phase of 3-phase motors shall 
be protected with an overload device. Single- or double-pole tumbler 
switches specifically designed for alternating -current operation only 
may be -used as manual controllers for single-phase motors having a 
current rating of not in excess 'of- 80$ of the switch rating. Automatic- 
control devices such as thermostats or float or pressure switches may 
control the starting and stopping- of motors- directly, provided, they are 

■ 25-18- ■■ ■■'■•'■ ■ - ' 



the'pliit Son&Srcir§u£*; ^^combination ^"^^^^^^ 
is specified and the automatic-control device operates . t£e motor .aireetiy, 
a double-throw, three-position tumbler or rotary switch |hal^ ife pro- 
vided for the manual control; when the autonatic-c^jte^.a|yi$e 
actuates the pilot control circuit of a magnetic s^fe^Jt^^ 
shall be provided with a three-position selector «^^,^M:ir Uai 
Off -Automatic. ■■:■■£•■-■? ■& i> ( -x- *-'il> { 

25-2if. MOTOR DISCONNECT MEANS. - Each motor shall "be #6V$ded with 
a districting mesas un^r^^his., f ^t|^ i Of^ JiS^WSSi Jfe 
re^re^^he ;$ati^§U^ 
the^in^^^^ 
panelboard ^&irWe»t^ ■ g. 

Sn\he s^ot^he^^ .^^W^i?fijtf 

or double-pole tumbler or snap switch, rated only for alternating current, 

will be,^c C e ? ta>le,,fpr,capaci^e5,^s ;1^fn,3Q t ^«^|^ovide^the 

ampere^ati^.#^#t^^ 

controlle^*^^ 

with Tabled!! of tendered 'Spl^Ication ^^^^^MAiUi^ 

shall conform to Federal Specification fl-Si865, type NDS. Switches 

shall d^sponne^t s$.\ W^ ^^^ ^^ ^^^,':.! i:U- 'io*> .nw-'a? -^ 

to vibratidn shall "be 'madl with ^flexiole ''^^^M^^^:^^i^ 
motors, disconnect switches and all control, protective, and signal 

devices for^or^c^ 

mounte^^^^ 

in lu^;^O^.^^^n^;;^ntr^ ^^-^^^^-^^^ SJi: 

f uxS&eS wM ^he engine;' ; Size "of conductors between ntfttfrd and coh- 

trol of protective apparatus shall be as recommended by the manufacturer 

of the apparatus, or as requiredby the National Electrical Code. 

25-26- TESTS, - All wiring shall be so installed that, when com- 
pleted, the systems will be free from short-circuits and grounds, and 
the insulation resistances shall be not less than the values given in 
paragraph 110-19 of the National Electrical Code, After the interior- 
wiring-system is completed, and at such time as the Contracting Officer 
may direct, the contractor shall conduct an operating test fcr approval. 
The test shall include the operation of all equipment from the emergency 
generator set. The equipment shall be demonstrated to operate in accord- 
ance with the requirements of this specification. The test shall be 
performed in the presence of the Contracting Officer or his authorized 
representative. The contractor sha^JL, furnish all instruments and per- 
sonnel required for the tests, and the Government will furnish the 
necessary electric power. The control c&iter will be inspected at the 
place- of manufacture prior to shipment, 
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25-27- GUARANTEE. - The following equipment to be furnished 
under this section of the specifications shall be guaranteed in accord- 
ance with the guarantee provisions set- forth in the SPECIAL CONDITIONS. 

Control Center 
Switches 

Circuit Breakers 
fknelboar&s 
Transformers 
Wire and Cable 
■"lighting Fixtures".; *' : ■ ■■:/■'■-. -•'.-■ :---.:; ,'./ 

2g-08. : ■'''■PAMaro ; - All ■ electrical worV performed under.this section, 
including grounding system, -will be paid -for under the applicable 
contract prices as -outlined: below "and shall 'include all seats .of ■; :. 
"furnishing, "installing and testing the ; electrical- installations, as .shown 
on the (Jrawings : f or the- respective Ihs : ta3iatIoh&. '^^ ■■■'•"• ' ■:■"■. 

&i\ : -'-P^'faterl&-'&lttt&c&..ylark. for the ^Operator's Quarters:, 
Utility Building, and Garage will be paid for and included; .under the . 
applicable lump sum contract prices for Items $6, 97 & 98 ''Utility 
Buiiain^'7 "Operator T s 'Quarters" , 'and " Garage"-* -■''■'■■■ ; " Vi -"- - ■'•-■- v- 

" b. Payment for all interior Electrical work for the^Fldod ; 
Control ' tfqwexj aitd the :i Flood Gbhtrol Gate "Shaft will be included under 
the ajspii^abie 'lump subcontract prices for-lt&ms 'Nov 82 ian&'BoV \. ."■■:■{ 

"Electrical Work/ Interioe 1 ' ,~ ; - - -' "-:■■ ■■-■..- . .... :■■■/•■•■ -:;.i.. "-v 

: c; If additional lengths ; of -ground rods- are' installed, aa > 

directed in accordance Td-th requirements -of : Farag:raph£5~0%>' payment' 
will'be made therefor by >He pound under Item 73> --"Miscelianeoua .Metals" , 
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housing c_ 



Moulded base 
batief/i"£ rece.p^ 

ever*afur m serf 
6 re<j?ct 



Neoprene 

acts kef 






*w 






everdur b*. m 

4 refW. 





eyeraftfr- bronmc m&ch. 

Neoprer?& gasMef- * 

re 1*ct tr> sr><^ ri ' n< 3 
*/0-2+Xfe*lg.raf. hat 

ISO W0f-f yy$a?-x /ars??/9 



** ego/ rec/ 



Bracket^ watertight? heavy cast brome angle body with cast brass guard ? cast bronze 
outlet box with conduit huhs s and he my clear globe made of borosllicate or pyrest glass 
and having a Iqv coefficient of expansion (3*2 x XO 8 * 6 or lese.) Aaambly shall be 
mad© watertight with suitable gaskets and firerdur brome machine screws. Provide 
heavy duty bakelite or porcelain lamp receptacle mounted in body with eisit&bXe gaskets. 
Fixture shall be watertight under 50 foot head of 3 weeks duration and shall pensit 
continuous lighting either under or above water without daumge* Fixture nire shall be 
600 TOlt g&Xioone mbber^ K®£ e e«# type SFF-2* 

IS JULY IS S3 



Revisions to Electrical Fixture Praying 



1. The f on owing revisions will be incorporated in the specifications 
of the subject drawing .pendinjf revision of the sheets by the Chief 01 Engineers 

a. Sheet No. J. -AM. the fc&fcoving: !t Ref lector and socket shall 
be easily detached as a unit." 

b. Sheets Nos* 5 and 7. - Add the following: "Fixture necks shall 

be provided with openings for ventilation*" 

c. Sheets Nos. "8 $$* f# # piete requirement for "threaded neck" 
construction; eighth line, 4e$$te ^^^astos"* 

d. Sheet Mo. X#~ - jftfs* li»e, delete "screw type") third line, 
insert "fcakelite or" befo£*e 5| $©rc@l&in !t i fifth line, delete asbestos"; 

e. Sheet No. 11. - f%xeft l^e, delete "screw type"; third line, 
insert "tale lite or" before "pwsalai*"; fifth line, delete "asbestos"; sixth 
line, delete the words "round or'* and substitute "a". 

f . Sheet No. 12. - Second line, delete "20 gauge" and substitute 
"22 gage";"sixth line, delete M while the inside reflecting surface of holders 

shall be of white enamel". 

g. Sheet Ho. 16. - After "light proof continuous hinge" add "or 
ccncealed-type drop hinges". 

h. Sheet No. 26. - last line, insert "insulated" before "pull chain" 

i. Sheet No. ^3- - Delete sentences 3 to 7, inclusive, and 9 to 13, 
inclusive. Line 22, after "starters," insert "for preheat lamps". Add the 
following; 

"Fixtures shall conform to Federal Specification W-L-331* 
type I or II, style B, class A. Reflectors shall be porcelain enameled 
steel. Reflectors having openings permitting an 8-15$ upward component 
of light are acceptable- Sockets shall be of a type requiring an axial 
movement of the lamp for insertion and removal." 

j. Sheet Ho. kh. - Delete sentences 3 to 6 inclusive, 8 to 11, 
inclusive! Line 20, after "starters/ 1 add the following; 

"Fixtures shall conform to Federal Specification W-L-331, 
type I or II, style B, class A. Reflectors shall be porcelain enameled 
steel. Reflectors having openings permitting an 8-15$ upward component 
of light are acceptable. Sockets shall be of a type requiring an axial 
movement of the lamp for insertion and removal." 

k. Sheet No. h6. - Width of four light fixtures should be approxi- 
mately 16 inches. Line 16, after "78$ " insert "For two lamp fixtures and 
75$ for three and four lamp fixtures". 

1. Sheet Ho. k*J . - Line 12, delete "curved" and substitute "straight 
Last line, "add the following: "For two lamp fixtures and 7% for three and 
four lamp fixtures • " 
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CHUNG 


WALL 
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Outlet. 


® 


-{& 


Blanked Outlet. 


® 




Drop Cord. 
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-e 


Unit Heater or Cooler 
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-© 


Night Light 


© 


-© 


Fan Outlet. 


CD 


-© 


junction Box. 
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-© 


Lamp Holder, 


(Dm 


-®M 


Lamp Holder with Pull Switch. 
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~® 


Pull Switch. 




"® 


Thermostat 5'-0" Up Lamp. 


® 


"® 


Exit Light Outlet, 


cm 
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Clock Outlet 

Fluorescent Fixture Outlet 
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Si 

s» 

Si 

Sk 

s* 

5* 






=©. 
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SWITCH OUTLETS 

Single Pole Switch. 4'*0" Un 
Double Pole Switch. 
Throe Way Switch. 
Four way switch 
Automatic Duor Switch. 
Electrolier Switch. 
Key Operated Switch. 
Switch :u>il Pilft l.ntnp. 
Momentary Contact Switch. 
Remote Control Switch, 
Weatherproof Switch. 

CONVENIENCE OUTLETS 

Duplex Convenience Outlet. l'-0" Up 

Convenience Outlet other than Duplex. l~SingIe, 

3~Triplex, etc, 
Weatherproof Convenience Outlet. 
Range Outlet. 

Switch and Convenience Outlet, 
Radio and Convenience Outlet. 
Special Purpose Outlet (Pes. in Spec.) 
Floor Outlet. 

20A, 250 V. Keceptable and plu§, polarized. 

30A. 250 V. Receptacle and plug, polarized. 



SO 



® 
S3 

CS3 



Q 

-o 

w 

DO 



m 

m 
m 



m 



Lighting Panel. 
Power Panel. 

Branch Circuit ; Concealed in Ceiling or Wall. 

Branch Circuit ; Concealed in Floor. 

Branch Circuit ; Exposed. 

Home Run to Panel Board. irsdicsSe number of 

Circuits by number of arrows. 

Note ■. Any circuit without further designation in- 
dicates a two-wire circuit. For a greater number of 
wires indicate as follows: /-//-( 3 wires)/-/-/-/ 
(4 wires), etc. 
Feeders. 
Auxiliary Svstetn Circuits. 



UnderQoor duct and junction boz. 
Note: Single and doubie systems 
one or two lines. 

Generator. 

Motor. 

Service Switch or Breaker 

Controller. 

Isolating Switch. 



e system, 
by 



Push Button. 
Buzier. 

Bell. 
Annunciator. 

Telephone l'-0"up ( . 

Interconnecting Telephone, 1 "v up 

Telephone Switchboard. 

Bell Ringing Transformer. 

Fire Alarm Bell. 

Fire Alarm Station. 

City Fire Alarm Station. 

Fire Alarm Centra! Station. 

Automatic I- ire Alarm Device. 

Watchman's Station. A'-b" Up 

Watchman's Central Station. 

Hum. 

Radio.Outlet. l'-0" Up 

Signal Central Station. 

Interconnection Box. 
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SPECIAL OUTLETS 

Any Standard Symbol as given above with the ad- 
dition of a lower case subscript letter may be used to 
designate some special variation of Standard Equip- 
ment of paniuilar interest in a specific set of archi- 
tectural plans. 

When used they must he listed in the Key of 
Symbols on eacli drawing and it necessary further 
described in the specifications. 

Special Auxiliary Outlets. 

Subscript letlei-s refer to notes on plans or detailed 
description in specifications. 
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Note: Heights to c 
less otherwise speci 



as not 



Bracket Li; 

Bracket Light over Miiror- 



-6'-3' 
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OTJTtET BOX RECEFTACIE 

Typeia 



porcelain Sever op Insulating 
Bushing in Ustal Bok Cover 



V_ 




2/C « R>. 16 



Cord Grip 



e 



i — ~f 



Shade Holder Groove 



DH)F CORD 
Type D C 



'Srpe'D C : 

Drop cord to he key type medium hase porcelain socket 
attached to two conductor No* 16 Type "SJ*, "S30" or 
"SJT" cord of sufficient length to suspend key of socket 
6 feet 6 inches above finished floor* Oord to hare 
suitable strain knot* Outlet box cover to have suitable 
insulating bushing. 

%rpe L R * 

OuUet box keyless lanp .receptacle tobe of ^*J**J* 
rated not less than W watts, and provided *lth * shade- 
hoUe*» groove. The device shall be suitable in size fcr 
the outlet box on which it is to be Minted. 

qi»w as -Pros Ut exsept famished with a puILcwitehs short 

5^*&S/S£ ^ot length linen cord «d Ml. 

Eating, 250 watts oinlawi. ft(g# Ho# 40-06-04 

Sheet 2 
1$ August 1950 
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1-2 
1-3 
1-4 



PIAMB1ER 
IB* 



ump 
60-5oo"ir 

150 T 
200 W 

300-500 W 



Industrial porcelain enameled steel, .dome reflector 
having a hood suitable for the outlet from which the 
fixture is supported. Socket shall be keyless unleae 
specifically noted otherwise. Fixture shall be cell- 
ing mounted except -where noted on drawings, in which 
case the pendant shall be cne half inch threaded con- 
duit. Fixture shall comply "with the applicable re- 
quirements of Federal Specification W-F-412. 
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PsE&ast Hood Type 



Ceiling Hood Type 



Pendant 
— -^r 

V-2 

V-3 
V-4 



„fc 



Lamp Watts. 

75-100 

150 

200 

300-500 



Diameter of Reflector 
12 
14 
16 

18 



V-5 
V-6 

V-7 
y m g 



Heavy duty vaportight (vapor proof) lifting fixture with cast 
metal pendant or ceiling hood, heavy gauge steel, porcelain 
enameled dome reflector of the acid resisting, threaded neck type* 
Unit shall be ruggedly constructed for either weather or vapor 
proof applications and maintain high efficiency output* Ihe cast 
metal hood shall be designed for either £ inch conduit or 4 inch 
outlet box s&ounting designed to accomodate screw globe and 
reflector . Provide asbestos gasket between hood and globe, sealing 
gland and gaskets for reflector and wire entrance. Globe to he 
clear, heat-resisting glass. Provide medium or nogul base porce- 
lain socket as required for lamp size* Fixture to be wired with 
two No. 14 -Type W AF» conductors* Hood type to be as noted on 
project drawings Ferrous parts shall have corrosion resistant 
finish. 
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Pendant Hood Type 



Ceiling Hood Type 



Pendant Type 
W?L~ 

VA-2 

VA-3 



75^100 
150-200 
200-500 



Diameter of Refle ctor 

10 

12 
14 



Ceiling Type 

— vet * ra 

VA-5 
VA-6 



Heavy duty vaportight (vapor proof) lifting fixture with oast 
metal pendant or ceiling hood s heesy gauge steel, porcelain 
enameled 30 degree symmetrical eagle reflector of the acid resist- 
ing, threaded neck type® Unit shall be ruggedly constructed for 
either weather or vapor proof applications and maintain high 
efficiency output* The cast metal hood shall be designed for either 
i inch conduit or 4 inch outlet box mounting designed to acccsmodate 
screw glob® and reflector* Provide asbestos gasket between hood and 
globe s sealing gland and gaskets for reflector and wire entrance. 
01ob® to be clear, heat-resisting glass* Provide medium or mogul 
bass porcelain eocket as required tor lamp sis®* fixture to be 
wired with two !fo 9 14 Typ® W AF* conductors* Hood type to be as noted 
on project drawings® Btaroua parts shall hafe corrosion resistant 
finish. 
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Ceiliag 



r~T 


1 1 


1 




1 








^ 


5? 


.* c 


5 — *. 







^r 



lamp 
Sise 

Too" 



A 



B 



I 



VG-2 150-200 9»3/8 1< 



Ceiling type* heavy cast sastaX body with ®sr«w typ® oast 
metal guard and clear glass screw type glob®* Provide 
screw terminal* heavy duty, poreeOLala lamp reeaptaele 
mounted in oast body with suitable is^pregnatsd asbestos 
gaskets* Cast body to mount dir&etl^ on 4 i&eh round or 
east outlet boa with 4 aon**ferr©us sereira* Provide suitable 
gasket for outlets Ferrous metal parts shall have corrosion 
resistant finish* 
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xmmmm? of ohs Aiarr 




Wall 



Lasses 
fas Size A B CS 

VG»4 150-EOC 8-5/8 5-3/8 2«?/8 



Bracket , weathexproof , haary east metal aagle body with screw 
type cast metal guard and clear glass screw type gXota* 
Provide screw terminal, hea^y &uty s porcelain lan^) 
receptacle mounted in body with satiable iiapregnated 
asbestos gaskets., Gaet body to mount directly ©a 4 inch 
round or east outlet box with 4 m>n~£©rrous ser®ws« 
Provide suitable gasket for outlet* Ferrous metal parts 
shall have a corrosion resistant finish* 
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Ifrpe EC 



Pendant 

EST 

SS-2 
ES-3 
ES-4 



Fixtures to be of the 
All metal to be of not 
GLass holders shall be 
shall be provided with 
sockets to be provided 
of all exposed metal parts 
inside reflecting surface 



Glassware to be of 



20 gauge 
sere 

keyless 



as indicated. 
steel or brass. 
type and 
ocket* Mogul 
fixture. Finish 
while the 
of white enamel. 



maxtasa brightness of 
inchj whei 
the neck of the 
watt lamps, 14 n 
500 watt lassp e 



per square 
plan© through 
100-150 

£« for a 



No, 40-06-04 
Sheet 12 
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2 - l/C Ife. 16 
Conductors 




Center 

Mounting 

Post 



Side Mounted IMlw 
Base Porcelain Sockets 



JtXHLfiW 



General diffusing, one piece, shallow band celling fixture 
witti drum type, white opal glass globe for TOTftmim of two 
75 watt lamps. Shallow band and back plate to be one piece 
of 28 gauge metal with exposed portion of band to hare 
polished chromium finish,, reflector portion to have baked 
synthetic vfaite enamel finish. Drum globe to be supported 
by center or side fastenings as required. ProTide suitable 
felt washer under Cap nut, if center supported. 
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TYPE R-2, 

Wall bracket consisting »f a glazed, unite 
porcelain base, aedtua base keyless socket, single 
receptacle and a glass shade* Receptacle te be renewable, 
Shade to be ef white or epal glass. Height of base te 
be net less than 5*. Shade helder screws te be ef 
brass, er of steel with polished chren&u* finish* 
Fixture to be suitable for Mounting on either a 3j" 
or 4- 1 * outlet box. 



T YPE R-3* 

Sane as above except fixture te be furnished 
with a pull chain switch* 
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Wall Line 




10i" 



TYFER-5 



One light weatherproof bracket fixture 
less than 0.038" thick (23 ga.) brass 
base porcelain socket for 40 watt lamp 
of 0.125" thick aluminum* All parte 
shall have a high lustre black polymerizing 
finish. All high lustra finishes shall 
polished and sealed with a water-white 



of not 

with medium 
arm shall be 
n 



Glass to be clear* thiek s pressed and polished with flutings 
or other ornamental design and shall be held in place by 
knurled brass screws. 



Fixture shell be wired with 
plastic insulated conductors 



Screws, fittings 
brass finish. 



and ornamentation shall have a high lustre 
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Ceiling 



TYPE R-9 



Celling fixture, 40 watt size, with one light medium base 
porcelain socket wired with heat resistant asbestos 
covered wire, 18 gauge. Scalloped canopy of 82 gauge 
braes. All exposed raetal parts to be finished in high 
lustre, acid dipped, polished and protected against 
deterioration by water-white baked lacquer. 

Glass to be frosted, with colonial, cut design. 



15 August 1950 



Dwg. No, 40-06-04 
Sheet 32 



DKPAETMSHT OF THE ASW 




Ceiling 




hWSSSV 



\X\.VXSS5 



Section 



TYPE H-XO 



Two light ceiling fixture with medium base twin porcelain 
socket to take up to two 60 watt lamps* Canopy and glass 
support shall be of aluminum with polished finish. Exposed 
metal parts to be acid dipped, polished and protected against 
deterioration by water-white baked lacquer* 

White bent glass shield to hare modern design- 
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3 Medium Base Sockets 



Section 

TYFS P-12 



Three light ceiling fixture with medium base porcelain sockets 
wired with heat resistant asbestos covered wire, 18 gauge, to 
take up to three 40 watt lamps. Canopy of 0.022** thick (24 gauge) 
steel; bottom disk of 0,035" thick (20 gauge) brass. 

Metal holder finished in semi-gloss white enamel. Bottom knob 
finished in high lustre brass. All metal parts acid dipped, 
polished and protected against deterioration by water-white, baked 
lacquer. 

Swirling three color floral silk screen pattern white glass with 
clear, thumb print scalloped edge, annealed edges to minimize 
chipping. 
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CORPS OF ENGINEERS 



DEPARTMENT OF THE ARMY 




£Y?E F~7__ (Surface mounting) 
TYFff" F-6 (Suspension mounting) 



Lamp Dimensions, Inches 



Watts 



A 



B 

us 



G 

■4-3/8 



2-20 
3-20 

2-40 
3-40 



28 
28 
52 
52 



5* 

9£ 4-3/8 
111 5* 



Exposed tube, commercial ceiling type fluorescent fixture 
providing maximum wide spread and downward illumination 
suitable for surface or suspension mounting. 40 watt fixtures 
shall be suitable for continuous row mounting. Body shall be 
heavy gauge die formed steel treated to prevent oxidation and 
finished with a baked on synthetic white enamel finish. Provide 
hanger straps or pendants as specified. Unit to be completely 
wired with No. 16 Type "AF" conductors and equipped with all 
necessary auxiliaries conforming to Federal Specifications ff-L- 
131. Starters shall be of the lockout type manually reset and 
ballasts shall be of the high power factor multi-lamp type. 
Number and rating of lamps to be as specified or as noted on 
project drawings* 
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)HPS OF ENGINEERS 



department of the 



.-T- 




TYFS F~13_ (Pendant mounting) 

TYPE F-J.31 (Pendant mounting, continuous) 

TYPE F~K (Surface mounting) 

TYPE F-LU. (Surface mounting, continuous) 




Typical Distribution 



Ceiling or suspended commercial type of steel with curved steel side panels 
and shielding with direct-indirect type distribution. Unit shall be suitable 
for surface or pendant mounting individually or in continuous rows, as 
specified. Reflector top housing and ends to be die formed of 20 gauge steel 
treated to prevent oxidation and outer surfaces finished with baked on 
metallic silver grey enamel. Louvers shield to be of steel designed and 
spaced to provide shielding of at least 35° crosswise and 25° lengthwise- 
Reflector, all interior finishes and louver vanes to be finished with higi 
reflecting factor synthetic white enamel. Lampholder brackets to be of 0.05" 
thick (18 gau$e) steel. Fixture to be completely wired for two 40 watt 
fluorescent lamps. Auxiliaries to conform to lederal Specifications W-L-131. 
Starters shall be of the lockout type manually reset. Ballasts shall be of 
the high power factor multi-lamp type. Individual units to be supported with 
twin stem pendant. Minimum overall efficiency shall be not less than 82#. 

Number of fixtures required for continuous strips to be as specified cr as 

noted on project drawings. 
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SECTION 26 

HEATING SYSTEMS, FORCED-WARM-AIR; OIL-FIRED FURNACE 

(Items 79 & 83) 

26-01. SCQP&. -^yMs.secttop covers the installation of the forced -warm- 
air heating systems / : ebmplet&f-i^ and the 
Flood:QQn^r^C^e^a^ing v .p9.us^. ,.. , "~ : "" "~ 

26-02. APPLICABLE PUBLICATIONS^'' ^■The^ following publications of the 
•■XBBx^sXi^^^lov.,..'jc^,^^rj;^di £0, thereafter by basic designation only, 
form a 'paH'^of '%£r r ^c4^ea^^ 1 $ t ni . y 



?; .- 



-«^'*j. voiS^:v-:Fed^r^,'SpeclficatJpi4SV^- :: - £;:: ^ ; .al .m^ ■ 

HH-B-671d ''B^i'cli'RefraStoryj Fire-Clay 
... , gjtfff ^ jlp .,. ..play.; £ire, Ground 

•, ■ 't^ft^©^ 3P03 

'■:vj:.^zfj&-$rfQ& ..-. ,.,, .gteel^ . Carbon (Low-Carb6nJ7 Sneets and strips 
QQ-S-775a : " " ^^te^VSnfeet% r Carbon, za&c,-£pated 
'i'~ : i-r7/;-.7^';-3 - n T$-V-51a^ , .. ' l Varliis-n; -'Asphalt 



f.^7^^-k>6#\" : ^ fee* -S&eel -(Seamless am Wel£ed)(For Ordinary 

Iron and 







GGG-P-351a Pipe-Tbtfe^'si^per 1 {AK^ican^Mo^^J,"..'.; 






■— ■ -' 5 ^ — i-# "i ^ j. *-a»*-t- " f- ^»: i |j . r .i yi -i.i. j ,. - u i. ^ t .. ... ( - .■;_—."--—........ ™,,..:,.,1..:„,,.: 

7 ; . ^^-l^i^J^^^ Sn^Eaamely eo^^^^o-- ^ '~l 
c. ' " tltS* '-'fejpar^nMai 0$ Co&feer&e Cogmerciaa. ^^nda^dg ..v - ,)- "V "!-. 

• --■-■■^-"' jj^' ' ., ~" /, i I^ r sign%d- i 'f6r -Doaefiticriifi^^l^a^i^ns:-./ ,„.. 
7Q^i'95r5^, V'tT"' f^^ A'^ tenaces- .Ecj.uipped--.Kit^ j^essure" .' 



,?^jn .:rs-,r'-r<*,\l?.'?Z. t j&toiniiih^br^ RGtary. Typ.e.iOil.Su^ner^s . .,. . 

,:.■■: :. ;u -.,, ..-p .1:. \Z' ''■"■'■■[ 26-1---'--- ^Kf^Lv;;^:.; -,- :, : . .., |*9 






d. American Standards Association Standard , - 

BI9-I938 ; Safety Code for Compressed Air Machinery and 
Equipment 

. e. ' - National AssQCiation' of-^an -Manufacturers, Inc., "Bulletin . - 

No. 110 Standards, Definitions, Terms and Test Codes 
for Centrifugal, Axial and Propeller Fans 
■ .: - (Current Issue) 

f . National Board of Fire Underwriters Pamphlets . - 

No. 31 Installation of Oil Burning Equipment 

(Current Issue) 
No. 90A- ' Air Conditioning and Ventilating Systems of 

Other than Residence Type (Current Issue) 
No. 90B- ^Residence Type Warm Air Heating and Air Con- 
-. , ditioning Systems (Current Issue) 

26-03. GENERAL. - The contract drawings indicate the extent and 
general arrangement of the heating-system. "If any departures from the 
contract drawings are deemed necessary by the contractor, details of such 
departures and the reasons therefor shali be submitted in writing as soon 
as practicable to the Contracting Officer for approval. No such departures 
shall be made without the prior written approval of the Contracting Officer. 
The dimensions of tb£ heater room are as indicated on the drawings. Heat- 
ing .equipment, ^ductwork, ; and'pi£ing arrangements shall provide adequate and 
acceptable clearances -for entry, servicing; 'and maintenance. The warm-air 
heating .installation shall conform-to Pamphlets Nos. 90A and 90B of the 
National Board of «Fire Underwriters * - r: 

a. Standard -Product s .- : - ffiie equipment to be. furnished under this 
specification shall be essentially the'standard product of the manufacturer. 
Where two-br more units of the same class of equipment are required, these 
units shall be products'' of- a single : manufacturer; however, . component parts 
of the system need hot be ; the products of the" same manufacturer. 

—" Approval of Materials and Equipment . - As soon as' practicable 
and within 30 days after the date of award of the contract. and before com- 
mencement of the installation of any materials or equipment, a plan and 
necessary elevations of the equipment -room layout showing the proposed 
heating equipment,/ ;du6twork> and. all .applicable appurtenances therefor, with 
clearances, together with a complete schedule of the materials and equipment 
proposed for installation shall be submitted in six copies for the approval 
of the Contracting Officer. The schedule shall include catalogs, cuts, 
diagrams, drawings, and such other descriptive data as may be required by 
the Contracting Officer. No consideration will be given to partial lists 
submitted from time to time. Approval of equipment under this provision 
shall not be construed as authorizing any deviations from the specification, 
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,' , unless the attention : of. the". Contracting Officer- has been directed:to the 
:• specific : deviations •>■: Equipment differing from that specified may-fee 
.; .-proposed,, provided the contractor clearly states suoh differences ^and 
provided aH:,essentialreq.uirements ,! of the ^specification" are met:. \ :If the 
equipment offered under this provision is, in tHe opinion of the* Contract- 
ing Officer, equal to or better than that specified, it will be given 
. -consideration*''' ■ "■"':■.• - . ;; ^ ;.-' ■[- 

c. Standards of Underwriters 1 laboratories, Inc . - The contractor 
shall, submit ^proof. ■■that the; nerelnafter specified f u|;tiaoe' : unit , permanent - 
type air filters if required, and oil-burning equipment which he proposes 

j -:,toi furnlshy.' conform to .the- standards-ef the- UJ^'er&r.it&rs'^ Laboratories, Inc. 
The label of listing of the Underwriters?-' Laboratories, ■ Inciy will-be accepte* 
as evidence of conforming to this requirement. In lieu of such label or 

., .'listing}' the- contractor may submitia^r'itte^ any nationally 

recognized testing agency^ adeqjifcat^iy-eqtti^ped-ah^- cbmpetent- ; t ; o perform 1 such 
services, that the furnace unit, air filters, and oil -burning equipment have 

■U.been^tested';and\cohforra:tO'the' : s^ of test, of the 

Underwriters 1 Laboratories, Inc. '"■"• ■'> 

e-:>:s:^\ 26*04* ^MASERIALSAND'E^UIPMEOT* '-.^he* following' materials and equip- 
-ment shall conform- to the : respeetive 'specifications and other' requirements 
specified below* 

,<;. .:a_. Aluminw^Sheetgy ^Federal Sgec&#icati£ott'QQ-A -35$^ temper 

^H12,0E H22.:. .,.,■:; .-.;,v,- .. :T.*T ;■ ....; ;:. :■■ .--' :. ..v ■-:.■:. 

*. ■;■■■.-;;•/ ,-;,;.■■ b»; : Asphalt ^Varnish . ■ * Federal specification TT-V-51. ; 

\>y. f:- ..V- ci . Cofeper ;Tubing ;■ .- -Federal Specification WW-£*799* type-suited 

. to use. intended. ■: -.*. ■-■':■ ;<■;. ';*-■/.•■ ;i. ■-■■■. ■.■:■ ■.-i:' -.'.■.'";..■ •.:■.-.•■> 

■l.r- '■..' ■>;■■■: d . '■• Electrical ■ Materials and Appliances .-• : ■>■ Section^ EtEC^EICAL 
WCBIS;; vB?E£RIOR, of tfcege specificatidns 1 ; 1 ..=. 

£• Firebrick . - Federal Specification HH-B-671, -low^duty. 



in 



£•' • Fire -Clay . -•■ *'- .Federal -Specification; HH-C-tol/ Class C. 



;.;:i-'i. . &i--. • OalvEOttized Iron or Steel Sheets . ~ Federal -Specif ication 

QS*5-775> CiasV'D;. ■'■'"•■ ■■■■■■■ 1 ;...-■.■-■ -■;■■,. •*.-■, :■ .■ ■.,'..:■'. 

■■■«■ ^■■ih^..^(^e^ValveBV'-'Sizes- of 1-1/2 inches or less, ' Federal Speci- 

.. ficatipn:-.WW^-54y-ClasSiA;j 2- inch" -size /-Federal Specification WW-V-58, 
;. Class A> pesignatibn'-NS; ove& 2-±ncJn size/ Federal Specification WW-V-58, 

Class A, Designation OS or OF as required. 

"■'"" ' '^" '" Mfecfaaatceft. 1 '^^ffifejtf * -'>feJQ^ items -of „mechahical equipment 
shall %e <qW the ^bSst' quality hormally used- for the- purpose in -good com- 
mercial practice and shall be the products of reputable manufacturers. Each 

26-3 k9 



major component .of equipment; shall have the, manufacturer's .name., address, 
and catalog number- on a na^piat.Q ;Securely affixed in a ^conspicuous place. 
The nameplate. pf a distrihuting /agency only will not be/aeceptable. ; Belts, 
pulleys, chains, gears > couplings,, projecting set .screws., keys, : and other 
rotating parts located so that any. person may come in close .proximity. , 
thereto shall be fully enclosed or properly guarded. 

i" Pipe Fittings . - Federal Specification WW-P-521, class as 
required to match adjacent piping. 

h Pipe Threads . - Federal Specification GGG-P-351. 

• •■•'!'. Steel Pipe . -'Fede'ral. Specification WW-P.-.^06^ Type ,1, Class 
A, coating as hereinafter- "specified., ..-. - : .-,,. . .." ; ; ; ,.'/* 

*.r. ' S' Steel Saeets (Uncoated) . -.Federal Specification :QQ-S'^636y ■■ 

compqsitioE, condition/ and finish as ;best ■ suited for/ltne end 'use:.' 1 '' i- lV 

5* U^iQQS ' - Federal Specification WW-U-53'l/ class .'as; required 
to match adjacent piping. "" : .:-.--.:.- 

;;'"■ 26^05i- :-yGEKMANSHiP^--TEquipment ,'S^ with 

the ; : recommendati6ns^of> the manufacturer and the'.best 'standard practice for 
this typeof- work. - ' - "•;<': ".' .■.'"''"'"'. . :i '' m ';''■'*-* 

. ; '26-66;' ■■ HJRNACE'tJWIJ. -,, a...,., General , ■-,- The furnace jshail v have;a' capacity 
not less-thah indicated on the, drawings when fired with; Ro.^ 2 commercial, 
;fUel^oii; All materials-necessary for proper assembly ibali be' furnished 
with'eacfrx'urnaeefc-: --When furnace .casings,, blowers,, motors, and. other' parts 
of equipment' are ; shipped unassembled,. -all; parts shalT have been inad£ so 
as to permit field assembly without grinding, drilling, 'or similar 1 w or k. ; 
The furnace shall fit the space in which it is to be 'installed so as t6 ; 
allow ample room for' maintenance;. Tke;.,£ur»ace . shall have, combustion spaces 
designed to withstand possible iexplosions resulting from ^delayed igfcition 
of the oil. The unit shall conform to all applicable requirements, con- " 
tained in Commercial Standard CS195, and to the requirements of the Under- 
writers' 'laboratories^ :Iac* i--y,v . . t ^< 

b. Heat Exchanger . - Heat exchanger shall have a high efficiency 

of heat transfer between .'. the products,. of combustion _and the circulated air 

for. heating. The gas passages shall be designed to~ ; minimize 'air friction. 

All seams in the'- heat exchanger-:: shall be,riveted or welded, and the heat 

exchanger shall be so constructed that the varir air- for heating will not 

be. subject to contamination. The heat exchanger shall be 'designed to" allow 

tne metal -to ; expan& or. contract.;without, causing damage; to any part, and 

shall be constructed of steel an& cast' ir<>n Of suitable- composition and 
weight. . . . . ■ ■ .. ..:..-.. ■■ ..■,., v . , ,, 

s. Combustion Chamber . - Combustion chamber shall be constructed 
of firebrick' laid in :thimfir.e.-cii,^y. .barter, •stainless steel, or other re- 
fractory material approved as equal. ' : • : - 

'■■"-■■'-■."..■^2g:^.^:J^:-... ..>:..: ■■.-■■ •;■ 



■*.-. •: .„ d. : . Cabinet Encasinf!- . --^Oabic^t encasing ;the heat, exchanger; and 
pan _humidifier r sEs^ and protected againetroorro-'- 

sionVfey" meah£,.of eaamei\pr other suitable prqte;c$£yTet)f *#&§&• <i vOalvSGi^ied- 
... : ..&9&£infer%;£c^ ;te co^^r ; ecl;.;as,,GiGmBiy-iiig,;.vith . 

tlae requirements for' insulated cabinets. Cabinets shall .-be constructed of 
sheet metal not lighter than 0.0179 in. (26 gage). 

"ijj'- Sur^j^^Fan.Unit ^; ;-f : SupplyVfah unit shall'" 'have : .a: c\f aa. - i 
capacity- and. 'ext^rn£$, stajtic^pessure -not-less than that indicated orfcthe 
drawings.- hThe^ fan u$it ; shal^be. ; encased i.n>0;; rigid housing des^gnedto 
contain both ' fan r p.nd, filters. ; : ^heexteroal;^^tl^ pressure: indicated on 
the drawings for the fan shall be considered as representing the pressure 
} , ^ps^^hrough^the^^uctyprls: only,.: and. s^L|l^;■^e-; f in5reaBed:^^deg fc ^ately to z<m.' 

peasate , f or .; tfae^ l^s^vt 

rfitejd: and -cons^uc^^d:; in-;acoo,r4an£e : i5^ of the : ,$atdohal 

, ,. . v .-,Asspc;j.at^^ 

jsro^ed^o^^ ^ds^wl^haitl ?o e practicallyinoiseless ■ 

in bpe^ljipn? !: ,fja£ i:i -£onJr^ 
- : -tfcat ? Jan...'capicity i ^§-x^$^:)^ } fifitf^e^fc^ ^j.S^ operations:' Impeller 
'^"w^ee^.S:SnaJli' ''Dertfje^^U^i^ade^iype^ hea^^.|.y.„aM^-iS'igidlyo' constructed^ -Each 
./I ^heel^sha^^^ be?accurateiy; : balanced 

bo^h^statrica^ |'§gs;- ; ^yh^rei : ]iX®^-idire.ctly or ^indirectly 

.. ( .,coiinecte||.-.to. ,th^ p.$±Yi.n^eXe?t%4 c m^p.^^T'/^f^-^.-^^VSs.Tghal^.be.; designed' . 
'" iov at least ^6 percent overload capacity- Electric motors shall be an 

o|jen;t;^e,„su£lja]3je+^^ provided with 

->. tne>maly^ 

..... r '; k/ "^r^fy^ijr A 

'"' the oil burner,' motor, ignitio:o (u'i-A'.-.pnont, controls, oil-storage tank, oil 

..pipe. ..and ■■'fittings, jan^a^l ;-o^.^. itej^s.-s^esca^y f^r Uhe: Complete installa- 
tion" of a fully automatic "jp^-l^B;:^ 

equipment shall conform to the requirements of the Underwriters 1 Labora- 
tor-ies ;r( Inp#.j l: ,.aQd,f;haa 1 *L ■■.-be.^.insta-^e'^^.^^cordan.ce;- wtthJEaiaphlet -K6. 33. of 
the^ I^atic^l^^ardj.pf .JFire Unde3?jj!r:i^erSiC ; .bf:i' -^^..-.f^-'r ^'A V ;- x :7.'-.:nr; f ;"> 

. i v . ir-..' &• ,v<^i ■B urner .,;- $il /bujrnefc sh&U;;i;c©Bfom;to;±h^^ 
of -ttolfr ed-# lit as ; ^3par#irient; q£ Q<?fflm^r s oe.i;<lonpiero4^i;StandardrCS7-5"-when'-:, 
. .... yithia,,the- scope Jr'th^reoJ}. -^he oil* feurner; .- shall b^smechahical" jaiomiza- 
^t.ion r tjrpe, suitable; : £^^^^ 

"gKbe .^urnervsha^j^e : q^^i, i: in;of^r;^t:i ( Pn/;r i iind .sfaalfll operate .witbra: balanced 
flame\;So : as^jcic^ tO; localize heat ; in ja&y ; .part::;Of ;rthe -comblastiocc^chasiber'. ■■ 
r .. ; TJjja burner ..sjSu. jbe;, oaoable; -pf iCOmpletely ^at^ifcing .^&:ef feetivelyAiki&ing 
; _ t^e, oi^wi^^ Admitted 

t^^ f .i^ L .^' .ss^^i^%^tj^[^i^f i£oi?.! complete scombusttcfei, : .but ;:hot ; of : such 
; - quantity i ,^s ^o ; p^od^cje : ,an undue r percentage. 0^ ^exc^ss. aix>\ath' the attendant 
high stack loss. .;;..../?.;■ ;-.;.-' ■).;'•-.? .-.viz?. ■:":■■ .:.:-.';.' i >■-■'■ ■-:; xc;::-:-- -:.o '^';. •■■'.;' 



b. Motor . - The oil -burner motor shall "be totally enclosed and 
shall be provided with thermal-overload protection. The motor shall suit 
the characteristics of the available electric service and shall conform to 
ELECTRICAL WORK; ULTERIOR. The motor shall have sufficient capacity to 
operate the oil pump and fan so as to develop 100 percent of the specified 
furnace rating. 

£• Automatic Draft Regulator . - Automatic draft regulator shall 
be installed in the side of the smoke pipe. The regulator shall consist 
.of a weighted and balanced damper of prober size for the furnace capacity. 
The damper shall open or close automatically as the chimney draft varies, 
so as to maintain a constant draft at the furnace outlet. 

§:'- Fuel-Oil Storage Tank . - Fuel-oil storage tank for the water 
supply intake tower, shall have a capacity as indicated on the drawings. 
Tank shall be constructed in accordance with the standards of National 
Board of Fire Underwriters Pamphlet No. 31 and certification to that effect 
shall be furnished to the Contracting Officer, except minimum thickness 
shali be 7. gauge. The tank shall be provided with welded reinforced 
threaded openings or flanges for all pipe connections, including oil-fill, 
vent j and oil-burner connections. A lock fill cap shall be provided with 
watertight fill box for the tank and shall be installed where indicated or 
directed. Tank for the flood control operating house is provided under 
Section, DIESEL ENGINE GENERATOR SET. Piping shall be under this section, 

(l) The tank at the water supply intake tower shall be 
cleaned thoroughly of all loose rust, blisters, loose scale, oil. paint of 
type different from the field primer and other substances that would in- 
terfere with the proper adhesion of the protective coating. Mill scale 
that cannot be removed by hand wire -brushing need not be removed. .Oil and 
grease shall be removed with mineral spirits or other acceptable solvent 
having a flash point higher than 80°F. After cleaning, the outside of 
the tank shall be primed and coated with Bitumastic No. 50 or approved equal, 

S* 011 _? i:p ? apd . :Flibtln g s ' " 0il pip f shall be Type "K" copper 
tubing with flared joint type compression fittings. 

26.-08. FUEL OIL GAGE. - The fuel oil gage for the Flood Control 
Operating House is included under Section 23. The fuel oil gage in the 
Water Supply Intake Tower shall be of the automatic remote-reading type 
capable of indicating the amount of fuel oil in the storage tanks. The 
gage shall be float operated; the motion of the float operating against 
the bellows of a closed hydraulic system. The indicators shall be mounted 
on the wall where. shown on the drawings and shall have large, easily read 
scale,. graduated in gallons. The flexible hydraulic tubing from the in- 
dicator to the float mechanism shall be protected br metallic armor. The 
connection at the tank shall be protected from physical damage by structural 
steel box of suitable size. The gage shall be similar and approved equal 
to "Liquidometer Junior" as manufactured by the Liquidometer Corporation 
of Long Island: City, New York. The contractor' shall "furnish and install a 
"Scully" or approved equal vent alarm for the tank. 
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■■< ^26*69.' COKTROIS. - Controls for each furnace shall consist of-a room 
■thermostat, a combination high- and low-limtft bonnet thermostat, and a ■«-. 
stack switch. The room- thermostat shall start; or stop- the x>ll turner ;■ 
automatically ■ as -the room temperature respectively fa^s below 6r rises 
above : the -predetermined point; The high-limit -bonnet thermostat - shall * 
be arranged to take control "from the room thermostat and' shift off t ^ u ° i J 
burner whenever the bonnet temperature rises above the. predetermined high 
■■•limit* fhe low-limit bonnet- thermostat i' set at approximately 90°F-> shall 
be arranged -to cause the supply fan to start and run continuously whenever 
the bonnet temperature is above the predetermined point. No; means; indepen- 
dent 6:T the bonnet thermostat shall be provided whereby the circulating fan 
circuifcan he interrupted. : A delayed-action- staclr switcher equivalent 
device shall be installed to shut off -the oil burner automatically in ease 
the oil fails t6 ignite on starting.; -;;;■ .',..: 

a-. B onnet 'Thermostats / -Sonnet' thermostats shall be an electric 
type and shell "fie" suitable for "operation in ^conjunction with the supply fan 
and heat-regulatihg devices/ "Bonnet thermostats shall be designed with en 
approximate high-limit- range of from 100°F-. to 250^ V*^. an^ approximate 
differential of 25°Fw> and with ; an approximate low-limit (fan) range of . 
50° to 200°?* with a differential of ■■ approximately 25°F. The thermostats 
may be combined as one instrument. Thermostats- shall be provided with - 
means of locking the settings. Each thermostat shall be equipped w.ith a 
flange t>r other /deviee -to provide -a ; space of not less than 1 inch between 
the sheWtoetal of : the ■ bonnet and ■ the "thermostat housing containing the 
>elecftrd&al switches';' •"■'-■ ';;; f :;i "; ! . | „ ''; '": ' '."': " "";■,„/■,-.- 

b. Room Thermostats . - Room thermostats shall be the lock-shield 

type-'eo^ipped .^ opeI,ate 

c&l-act^mtire thaaa 3 F/ differential' over '^'temperature range of approxi- 
mately 55°>to 85°F. and shall bd '«et ! tb^ -'maintain a ; room .temperature of 

approx^attely;?^ ?. ■' - ;.; \ :l . ■'; ' ";];';] //V; ■/';, .' "". ,"" ■ /, . ,.■ 

; 26-10;' • SMOKE -COKNEXftlONSv : - ..Each : f urhace : shall be c ! 6nnected to the 
stack or flbe by' Beans of J a dmoke connection constructed of hlack iron or 
steel sheets noi-less than O.OklQ : ihch in thickness (18 gage). The clear 
distance between uncovered smoke connect ions, and cpmbustib^ material or 
construction/ including : plaster : on' Combustible? base, shall be cot less than 
l8/ihches. The clearance may be reduced to 9 inches -where; the smoke connec 
tioh ■' is protected *>y not less than 1 inch of asbdsids; or its equivalent. 
Or where c©%fDUstible material in "ceilings, beams; .or' ..walls is protected by 
sheet metal or equivalent covering placed at least 1 inch from the surface 
to be protected and extending the full length of the, smoke connection and 
"hot lefes^tfcan 12 "inches- be^oha 1 ' -it' W both sides/ -'Suitable; (?leanouts'.sh^H. 
be provided'- which will' .permtt cleaning 'the entire: -smoke connection without 
dismantling;' _ ■' " lc ^'__ ''''"' .'/-./',.: .. < --...,; 

26-n^' r Sl£)ttBIIiX0MHSCn0NS; - #ltexi&ie connections of asbestos or 
glass fabric,-' t'6 ! prevent the'^ranSmissioii of vibration thr.augh.the ducts 
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to the rooms, shell be installed on both the supply and return sides of 
the heat exchanger, approximately where shown on the drawing's. Where the 
supply fan is installed adjacent to, hat^eparated^frDm-'the- heat-exchanger .. , 
casing, -.the flexible connections shall be- installed oh the intake- and -dis- - 
charge sides of the fan unit.; Cloth used" for flexible Connect ions shall' 
be Of proper weight and strength for' the- service required^ and 'shall be - 
properly filled to be rendered' relatively airtight. ! ■■ ■■ 

26-12. DUCTWORK. - Sheet metal work indicated on the drawings, speci- 
fied, or' required for the heating of the buildings shall be erected in a 
first-class workmanlike manner, and shall be approved by the Contracting 
Officer. Ducts, unless otherwise approved, shall be true to the dimensions 
indicated on the drawings and straight and smooth on the inside, with 
neatly finished joints,,. The ducts shall be securely anchored to the build- 
ing in a manner approved % the' (Johtractihg-Office^-and shallbe' so. installed 
as to be' completely free from vibration under all conditions of operation. ; r>, 
The ducts: shall be proper £y braced ahd= reinforced with steel angled- or - 
. other structural members' spaced- not -more than 60' inches on- centers-, ^Slip • . 
joints shall be'made'in the-"direction bf' ; fl-ow, and unless 'otherwise. in,r- - .'.■ 
dicated oh' 'the plahs, elbows' 1 sliall- have a centerline radius---not less thae. 
one-and-one-half times;' t^e : width" of : the du<it. The sheefmetal used . shall : i 
be galvanized iron' or steely 'Or aluminurri.' The -thickness of the sheet \ : . . 
metal ?bali be; not ^ ;less than : ^ : gage. -■ - ;: 

26^13". ;BEGiSTEES.. - Registers 'shall-' be of sturdy construction with .-.* 
adjustable vertical or' horizontal deflector vanes set as shown' on" the:- :.;•'.,: ■ 
drawings or as directed 1 by : the Contracting" Officer-. Suitable key-operated 
volume dampers shall be provided behind the' face of each register.- . . 

'. ' 26-lij-. ;eI£COBICAX W0RK. : '- : Aii manual or\a#tomat.ic 'tpntrol and pro- 
tective^or' signal devices' required for r the eperat-ioh of the.' heating- equip- 
ment'herein specif te^and^hy.^iring ^requii^ed '^tit hot indicated -on the 
electrical plans,, shall be furnished and' Installed under this" section of 
the specifications;.. ■ Wiring shall : conform to-EEECTRICAL WORK: INTERIOR. 
A complete, electrical-connection; diagram for each piece of mechanical-equip- 
ment having' ifiore .than one 1 ^automatic- 6r : ma&ual^electrioal-control device 
shall be' submitted; *tb the Contracting Of f leer f or approval-; - ' ■ :. i. 

., 26"-15. PAINTING AND PBIISHING.' - All' oil piping duct hangers, and 
other uncoated ferrous -metal work in areas having unpainted adjacent sur~ 
faces shall be thoroughly cleaned and given one coat of asphalt varnish. 
All o;ther 'uhc"bated fe^roafe -metal work shall be -primed -and. finish painted 
•as -specified in PAIM , IN& : " ; ' : '"-" - ! --'; 

. 26-16.' ' OPERATION AND MAINTENANCE INSTRUCTIONS. - Printed instructions, 
glass -enclosed and framed, covering the operation and- maintenance of each 
item of equipment shall be posted at locations designated by- the Contract- 
ing Officer. Upon Completion 'of the work/ and at a time designated by the 
Contracting Officer, the -services of -&' 'competent engineer shall be provided 
for a period of 'not less than- 1 day to instruct a representative of the 
Government in 'the: 6iperat ion" and maintenance of the heating systems. 
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26-17. TESTS. - Upon completion, and ■..prior ;fcQ -acceptance of the 
installation, the contractor shall. subject "the qheatiag system to such 
operating tests as .may ibd;;r©quiaredlby :*hg ^ Oontraefeing /Officer to demon- 
strate satisfactory functional and.';ope£ai;ing.iefificieBcy. Operating tests 
shall cover a period of 8 hours for each system, and shall include the 
cfollawing ^pec.ifdc^-i3aafcarniat'ion.j;in a ^eporl?^ -tEOgeth^r: M'ith caaclijsions as 
taitheladeojuacy of. the .system* - :■:.; -^ ■::<-■■ r.c.i;!oy\\i r ;~j •-. . v. --aor; tzz ix;- 

r.c'j 0->cri'^"'^:.-:^d^eV f date>^aad duration '©fTtest. .::v-\:: 'r.-j* "■.:;.:'.;-. 






b. Outside and inside dry -bulb temperatures. 

c. Dry -bulb temperatures entering and leaving air -heating unit. 

d. Air quantity in c.f.m. passing through each supply and return 
register or grille, and supply outlet damper setting. 

e. Make, model, and size of each register and grille. 

f. C.f.m. of outside air introduced into the system. 

g. Supply-fan make, model, and size, r.p.m., static discharge 
pressure actually obtained, and total c.f.m. handled, as well as voltmeter 
and ammeter readings for the fan motor during operation. 

h. Oil -burner make, model and rated capacity, and ammeter and 
voltmeter readings for the oil -burner motor. 

i. Grade of fuel oil used. 

All indicating instruments shall be read at half -hour intervals unless 
otherwise directed by the Contracting Officer. The report of the test 
shall be supplied in quadruplicate to the Contracting Officer. The con- 
tractor shall furnish all instruments, test equipment and test personnel 
that are required for the tests, and the Government will furnish the 
necessary fuel, water, and electricity. 

26-18. OPTIONAL CONTROLS. - Pneumatic controls or electronic con- 
trols may be provided in lieu of electric controls. 

a. Pneumatic Controls . - Where pneumatic controls are furnished, 
an air compressor of the standard piston type, complete with tank, valves, 
gages, filters, and other necessary appurtenances shall be provided. All 
air lines shall consist of suitable tubing with airtight fittings. The 
air compressor and tank shall be located as directed by the Contracting 
Officer. The pneumatic control system shall conform to American Standard 
B19. 

26-19. GUARANTY. - The following equipment to be furnished under this 
section of the specifications shall be guaranteed as specified in the 
Guarantee paragraph of the SPECIAL CONDITIONS. 
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:■. Air-heating unit*. 
Air-supply^fan unit, ..- . , r , ,■". 

Automatic heat -regulating equipment, , ' '; 
Oil burning equipment. 

26-20. . PAYMENT. - Payment for. all. work covered, under, this; section, 
and all costs in connection therewith will' be made at the applica'ole' ' 
lump sum contract prices for Item No. 83, "Heating System, Water Supply 
Intake Tower" and Item jQ, "Heating and. Ventilating Systems, Flood Con- 
trol Operating House". 
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' (Item 87) 

27-01/ SQOPS.'-Siis .section covers the installation of the 
electrical -distribution, an# "bridge lighting systems and duct lines 
for telephone cables', complete.; ;-./. t .... 

• '27-02^ "APPISC^^ - 0&e following publications of 

the ; issues listed below,' but referred to thereafter by basic desig- 
nation only, form a part of' this specification to the extent indicated 
by the reference's' "thereto: 

' ■'' a. '"' Federal Specif icatiohs. - 

, W-C-571b ' Conduit and Fittings; Nonmetal, Rigid; 

■ ' ■'■ ''-":' _..■'; . '.(Asbestos-Cement' or" Fireclay-Cement) 

„"' ' "' (for Electrical .Purposes) . 

o: W-C-581' Conduit and Fittings; Fiber, Bituminized. 

& Am-2 
W-C-586 Conduit Outlets (Cast -Iron; Malleable- 

..:,-,,.., . ■ ... ; „ . . -Iron/ and Cast -Aluminum, with Covers 

'" i: 3 ; ' .""";,"* : " '\.. l ,';!■'..' '.-'•'"■ 'and Accessaries -;f ^ ,for Shore Use). 
. -. .-..;* r;n "'-^w-fJ+oSeT '" "' '""''Fittingsyfo^ Conduit Metal, Rigid, 

, ; (Rigid S-^eel and ^Electrical Metallic 

; ' J * ; ! : ;: ""' : " 1 ';'.' '.. '', '" ,* *''V 'Tubing)-.'; ", ; - ; . 
■^ ! W-S-OQ6l0a ■'"-' ' Splice, .-Conductor. ■' ■-■': 
(gsa-fss) .. . ., -.-;■■. 7 ' ■:■ 

"■""' ?W-T-631a . ''Transformers, Power, Distribution. 

■■' ' - n: '-& Am-3 ■■ , ,' :"--\:' ■'.'■" 

l?F~B*56la ... ., ' Bolts, jrag. 
■'-'■' ■ FF-B-57la .;, ■ Bolts;. ^ Huts; , Studs;, and Ohp-Rivets 

,,'."_■' . ; ('and Material for Same). 
QQ-I-652a ' iron Castings, Gray. 
QQ-S-6§lb ... Steel; ; .0astings-. .'■':-; 

■;■-■ ^Q-W-^oV J . } - w '"Wire; Copper, Hard-Drawn. 

'• '.■";""'& km-j.'"' .7. '.' ''""'; "' '. ■ 

■ : ' w-C^Slc . " " '\ Conduit, 1 Electrical, Steel, Rigid, 
' & Ain-2 " ''. ( ; ''*". 2inc-Coated. ■..._■ .' . ■;■ 

-• j^^^op^^- .Bureau pf. Standards. Code . 

H 30 . National Electrical Safety Code. 

c. America^ Institute . of 'Electrical, Engineers Standard . - 

- "-'■ tfo. 1*8-1948 ' "pothe|ds.. 



d. American Society for .Tasting' Materials Standards * - 

A 123-59 -Zinc (Hot-Galvanised) Coatings on 

Products Fabricated from Rolled, 
Pressed, and Forged Steel Shapes, 
■""'"-: . .Plates ,. Bars , . and Strip .. ■ ■■ 

A 153-59 ..Zinc Coating (Hot-Dip) on Iron and , y . 

Steel Hardware. . ; ; 

D 256-56 Impact Resistance of Plastics and 

.■■''■.■ .' Electrical .Insulating- Materials. .■■ . ■ .-■ 
D 543-56T . ■■ . ; .Resistance- of.- Plastics.: to ; Chemical . ... . 

. Reagents-* , r - ,. ■ 

D 635-56 Flammability of Rigid plastics over... 

0.050 Inch in Thickness. 
D 638-58T Tensile Properties of, Plastics. 

D 648-56 Deflection to Temperature 6'f Plastics 

■ - ..,-.. ; ..'-' -Under *LoacL..:; 

.■''.-..- p ; .6$6-kb- .Coefficient of Linear Thermal Ex- 

■ ;.-::. ... pansion of; Plastics 

•■ ■D.79Q-58T ,-■"... .Flexure ■ Properties of Plastics. 

,e'-- ; : Amer lean Standards. .. -:.• 

■'■;' C29.8 - 1957 '■:■ '-■ Wet-Process Porcelain Insulators, 
:•' (EEI TDJ-58;.. (Apparatus -Cap -and .Pin Type). 
'■.-:■ ,HEEA. 146-1956) ■■■ 

C29.9 - 1957 .WotrProccss Porcelain Insulators 
(EEI TDJ-59; ' (Apparatus -Pest. .Type). 

mm. 147-1956) 

■-■■■ -C57. 12. 00-1958 :" : - ; Distribution, Power, and Regulating 
.12.10-1958 Transformers, and Reactors Other 

.12.20-1959 ■ - :tfcan Current-Limiting Reactors, 
.- :.12-80, .90--1958 ..Requirements, Terminology, and 
C57-l2(Sec. 40) -1957. Ofest Cede for. 
C29. 1-1944 .- ■ ; Insulator Tests. ■ 

{him 41-1944) : 

C29.2 through C29-7 Wet-Process Porcelain Insulators: 
1955 '(SSI TDJ-52 . Suspension, Spool, strain, Low- 
through 57; HEMA and Medium -Volt age ,Pin, High- 
:.;.., ,,l4p through .145-: : .Voltage Pin, and High-Voltage 
1952). . ■,.;. ^.Line-Post Types. 
05.1-1948 Wood Poles. 

— * American Wood Preservers Association" Standards . -" 

C4-59 Preservative Treatment of Poles by 

. . Pressure Processes. 

C25-57 ' Preservative Treatment' of Cross- 

arms by Pressure Processes . 

Pl-54 Creosote. 

P8-51 Oil-Borne Preservatives. 

P9-58 Petroleum Used in Pentachlorophenol and 

Copper Napthenate Solutions. 
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;^ J ir-t:v3js t gfr\r;B^goa.-fl3ggib3rtfeJ ^.t;l'feq!tjg. Specif jc%tMn.& > ■;- . -, 

-:/;■;; j*; ft.- i-.c , fi^rSBr-l . .::■■. /i;\&teel,BplliiS . : .a^d,-- 1 Ni^tSr,i v; > ^ .■■.■;l' , ;;-. -.-.';:■ rv/v'^o;. 

■iO?:i&-y;ic33&3. .. --1^:. Screws... v^'-.-.ii: .-,;,-.; ■■--■A ■.■■;{.> ■:.-: ,,-.■ / ;si >.' *;>A 

-~..fj.' 'ic, ii oz3:r.; 1 £5kt ) ii'- ;,.:.:Sye.B<?ltS. ., ,—..;. .,,-,: ^; ; - | ; .- :: v ,.*'■:■■■.;«;:■:. :'*.!-. 

Vii:";.!.X 'i<j ,,'i^W^}. ;..;,' Eyeauts,and;£yelet$. : . •■ ::r:i y\ T y ■■ ;-x ;.-r:r; ■::/:■■:;,: 

u^UaYJ;^ 5^ \>::-J-<^0GH§'.- '» ■. S^ee.-l CrogS "Arta gracea.^. ; c; ,, : : i : -y K - : *.&■;■: r-\-l '-' 

: Hingis O&be ^Seamless : Copper Splicing- S^eevqs. 

.i .EOlle4 Steel WftShetrS.*: .; ,: ■; ;-<- -\ . <;. y/:,;;;:^;-,. i;y, 

,-. Pole. -Guards <--■ •- --' ;%■.--■.*;;<>,.: ; :,. : ^..; J-.:/:,;;«-:?-rr/ 
.Moulding S*apie.3ii .. ' .',-{.:;,*- ;■/,.;. :.?:■.; -vv'-j ■;■;■■> "/-M '.;: .- 
i^3^ and :.Ptower : Steps,^ ; .■■■'.;:/.Oo--.-.-s o ; 

. 14ne-. Hardware fclaterials .Inspection; ; IfrGG@dure . : . : 

„ #pit. Syps-. Steel ^sulatpr, P%% :^t;n ,.^e- . -*,/; ■ 
■ ■, .Jnc^h., Diameter .ie;a4 Threadsvv- ;w ;i -^ ;;; ■--_■; V y. } 

.Standard Mounting . rBrac^.e.t^fpr : 0is;jia?ifei^ioB;:J : ^: 
.:.■ Cutouts, and ;Distri.bu^ion..tl-ig^tn3,-ng -jArre^ier^ . 
.Steel -Clevises for Guy ■Strain J.ns^latprs^ . ;;:;: . 

■ Vple.ya&'Vim....; ..;■■/> . ;\ ■■■■>.;:■.-. r: .".■; ■'.--.: ^ ^ ■.. X 
i: Guy :: Clamps. - .■:-;; .,-.-;,: --■■.■-■.'-■U-.-i' :<.:■'. 

Porcelain Virebolders . , ;■ ■ .-■;.' r;.-,?;-"Ii -; ~-ry:i 'V^ 

Douglas Fir Crossarras, Treated or Untreated. 

-ipense Southern: .J?ine. Crps,.sarms L -, preservative 

.73!.-*,-:; V-r : £::■?.! br": ■ ::^^ated.- :; - - ;s , n ■ ■.;>-.. ;'T;^'' ;:; I: " ? '- -.'.v.. :;::...::: r =■*.*•■ 

:.:.'i,-v:.-,. j: =:^:i^^.;- jfa^€^^^gfiy4''jtf;: F&yp .^de ; rvriters,_gta^dar4 - t. ;.:- v ;-;- 

KBFU No. 70- National Electrical Code (Current Issue). 

„ : r:; i;-,:j ;;.'.: --.r..^f/.r--; jNat;ioffakEl^ - 

L\?:; ,.\rx;.;:: - ^ : i,-3,958, ..■,;;;■; -. lightning Arresters;;; ■...-../.-a . ■;^;. ! ;.^--".l 

v^-\m.,;.'-. ^«5R.-.ij-i9.60^ ,■: .^ansfprsiers ..,*,.. ; : - ».— -...>,, ■■. f : . ;--,.-:;->.■ -yy.-.-'^r 

-■:., ■■■•[. :;7.- : '"i . $&: 2-195,6. ■■>■ v ^e'tfhead-'jype.: Distribution; tonsfprj^rsiv. 

i.v •;:.;; ^:^C:.3,t1959. ■:.■■-; -Ku^er.-^Ins.uiatedWirje'and Gafele for:. the,- 

:!;: 'X :v -.3:: iO',', .:, ■ ■..'ft'angmission and pis,trifeutipn.,o?;.r,-.- : : ,;. 

.:•■■. •■-.^■^■■■; f .y.'.'.l'/r:":.; i j.- . .. ..■;.".. Iflectrieal'SRergy;. . ( >'i ;i -, . ^;, ; , ""v: : A 

:.'. ■. vi.f??-P3v, *CWERJftit* , - ^ The contract drawings indicatfe :i tiie> ! extent: and. 
general •arrange:fflent;; of the. electrical distiC.ibutiozi:and iteridg? lighting 



.^ rr:'i8>.r9^:< 


Xt$'yi£S.'M?XO:..i 


M:,r f.^r:5®>nU, 


: --r:;^-o -®r*S- 


j s»Wi> vi^rii ■■: 


;--0:<^- ^^15- 


iff.-.:i-:.-ib^-s3jS-. 


B ;r.^o:> :;^-17,;i 


:.-iv to* r^^-19:. 


.,;;■-,; 'ir ^-^Pr f : 


.•,'•;;.:.•-'. .:.W-2g;;.- 


«,:;■:::.. rv...®)ra.3- ( . 


TD-24 


TD-90 


■j,r^..r3!P^l;,- 



■ --''E* ; '£iil£iS£B-- : " Capacities of ; all equipment: and. tcaterial 

shal3.;|e ; n5fe leas.- than : t.hose: indicated . T '' : y : ''T.-'CJ^' : "^~ :: .y'- ' ':':.. \ ■'■ "--i ■ r - 

.,;:■•:>;;:.;;';.<;;■■:; |i«s .Co^es ♦ :■ g . : The : -;.inst,alIat jjpn ; .shall corap^ vlth.-ther^applicable 
reauirements and recweodatiooe/of^tlie:: National. :Electrical. Code ;ani.- : 
the National Electrical Safety Code. 
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q. Conformance : with .Agency Requirements * "'.. - Where materials 
or equipment are specified to conform to the standards of the Underwriters' 
laboratories, Inc., or to be constructed or tested, or both, in accord- 
ance vith the standards of the National Electrical Manufacturers 
Association or the American Standards Association, the contractor 
shall submit proof that the items furnished under this section of the 
specifications conform to such requirements. The label of, or listing 
by the Underwriters' laboratories, Inc., vill be acceptable as sufficient 
evidence that the items conform to Underwriters' laboratories. Inc., 
requirements . A certification or published catalog specification 
data statement to the effect that the item is in accordance with the 
referenced KEMA standard by a company listed as a member company of 
MEMA for the section whose standards' cover the item under consideration, 
will be acceptable as sufficient' evidence that the item conforms to the 
requirements of the National Electrical Manufacturers Association. In 
lieu of such stamp, certification, 'label or listing,' the contractor 
may submit a written certificate from any nationally recognized testing 
agency adequately equipped and competent to perform such services, 
stating that the items have been tested and that the units conform to 
the requirements listed hereinbefore, including methods of testing of 
the specified agencies. Conformance with the agency requirements does 
not relieve the item from complying with any other requirements of 
the. specifications. 

^" Nameplates * - Each major component of equipment shall have 
as a minimum the manufacturer's name; ' address, and catalog number, 
model, style, or type on a plate securely and conspicuously attached to 
the item of equipment.... Nameplates for electrical apparatus ' shall conform 
to the referenced WMk standards. 

e. Prevention of Corrosion . - All metallic materials shall be 
protected against .corrosion. Exposed metallic, part s„- .of outdoor apparatus 
shall be given a rust-inhibiting treatment and standard finish by the manu- 
facturer. Aluminum shall not be used in contact with the earth, and 
where connected to dissimilar metal shall be protected by approved 
fittings and treatment. All parts such as boxes, bodies, fittings, 
guards, and miscellaneous parts made of ferrous metals but not of 
corrosion-resistant steel, shall be zinc-coated in accordance with 

ASIM A 123 or A 153* except where other equivalent protective treatment 
is specifically approved in writing by the Contracting. Off icer. Steel 
conduits installed underground or under slabs on grade shall be coated 
with' an- approved asphaltic paint, plastic coating, or shall be wrapped 
with a single layer of a pressure -sensitive plastic tape, half -lapped. 

f . Standard Products . - Materials and equipment shall be 
essentially the standard catalog product of a manufacturer regularly ■■ 
engaged in the manufacture of the product, shall meet the requirements 
of the specification, and essentially duplicate materials and equipment 
that have been in satisfactory use at least 2 years . 
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■"*' " £*' - VeMi^lcE^^ori : '-<3r 'Mmensio&s .- -■ SnV-eontracfcor -sliRll-be ' ■' ■■■ ^ : " 
specif ieally^lspons^Me^ fb^the-'coo^^at'Sdh and-^Ope^'Velati^ -<£<!■*■■* '^ 
his work ,to.--1^'tfate ; - ; iri^^b-' : t^-vea*'''0^aiS i -taradefc «— -Tffie -con^sfetor ;■•*' *■*■ ■"<■' 00. 
shall viffi* -the ^i^kis^s and- thorOughly^-^ ^-" 

details ■ of' :^^¥br^' «jdf^rt£l^' oon&itibhs , : shall' verify ■-*&# ^tieuftiofaB^ ■> - 1 £"' : 
in. the-f ieia^add j 4dVise.^h&'' Contracting Of f ^et>'bf!''A^'dl'6cjfei)^b»^srn.'x.-.fri 
bef ore-- ;pe'rf tfitttSfi^ '&t$p : itbtlii '•' ' L-p : -- s '-* v ' ::,^-.*. % t<'-:^-^vv. v ^ ■.--.£ - ;;; -U.:p-: v'^" :r: ; " 

-■ 2?-<&. - ■■ mteJlLSV^^mter-^lS' 'and' ^uipmeat shall 1 cortf cteto ifa&w&': ,,( 
respective' ; '-s-j^ei^i-c&t^ l^ein-t^ /^"'^ 

§* Bolts and Nuts . - Federal Specification FF-B-571, commercial 

steely t 2 : lnc r -c^a^ed^,4y|% ;: "-ajaS- ; 'sU2e ;; as required 1 -* v.,;--?; j . ^^--^c^ o.-y 

■ >A--y-ri VbV^ 3^l8(^t^-Wl^i ? ^a^jCabie' ^ ^" ; (l} : ^General.'- x ^ ; -ta) ! -'-'E5Cce^t^-'- : ^-^ j: 
as -. otherwisV £pe£iiUed^all'Mre~"&rid" sable-' for ' power, - control'- and- ; >tf '■> ' ■' ^ * ^ 
lighting syst^nai : M'hall i3e"s^ae^onductor ; 'cables:i' : ins l iil'ated as^epeclfiied^ 
below with either a heat and moisture -resisting or an ozone-resisting grade 
of insUia£idft;an&vM^ - rU: 

compound 1 (lfe6i>:^ne):--3a^^ require^nts^--' 

Specified^below^ xti.^m/lz -y.yj^- ■ v,l : :>■;:';■ )y ;:-'.; v'-.-y;:^ ■ ::-j v.;r: :i:: .1 0>'U^;;r 

(b) The conductor size and circuit operating 
volta^-for^any-fam on 

specified, >?shall &bnf oral t3 the ^applleable-re^uiremettts- of the'-IPOEA-HBMA'' ^ 
Standards Publication No. WC 3-1959, March 1959, entitled, "Rubber-Insulated 
Wire and Cable for the Transmission and Distribution of Electrical Energy". 
Farts, ^se^tioW^a^nd^ will 

refer^o the <ab©v&-"B^ :.i ^. -;^:.' ' 

Uyy]-, f3):v^Gbiidtiet6r^^hai:l^be df ^tin^o^^lead''alloy''c6afeed-^ : ^ ; -- : '" 
an&e^led xogpetf -wire conforming ^to^all^h^^ applicable re^uiremeflts' -of ^■' > '- lr; v 
Part ! 2^ - Gdnduetors 3hSll> ; be-s61id^or' , strande'(S ii aS 'required 'bel^*- 1 **•'''■' ''■'»■'•_ '^ 

/r.s, '.:■: ::isj&L; :(■&}.] ^Po^r^artdv^igh^^-Oircuits w ^-"- 1; -'Conductor^ i- 
Conductors to be insulated for 1000-volt service and below shall have- — 
Class B stranding, and conductors to be insulated for 1001-volt service 

and gx&srtex"«tie2&. fc&tfe -Class -C -s^ra^ing".-^- ^;-' ';-■"- '• ( ' ■ ." 

quirements of Paragraph 2.3-2 shall be applied on all .conductors insulated 
for Bat%Ur<3ircu$tJ^6lta^e ■-(BSfiftg 1 to Pna%e^) of ^OOO^Volts and greater. The 
tape shall ■ : cc-n : tinu0u<slyiG'QiVer <tiie 'eondueior Ta-nd- 'shaM-be "^i^ml^'-bonded' to the 
insulation iduriti^^v^caniaa^i^. ^ '" :> ■■-■■■- c ' '-■■■'» '.■'■^^.--•'"•;' ^ !■-.'..'•;;> ■:■',:■■ ■ *>,&■ 

(b) Control CitetiitsV^tSb'n&ueto^ 
Class B or Class C stranding and shall be not smaller than No. 12 AWG. 
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(4) Insulation. - (a) -Material... .-.Conductor insulation 
shall be suitable faff- conductor tem^rr&tureVc^.rio^,'"-le6s."tban 7Q°C, and, 
for conductors specified to "be insulated for Rated Circuit Voltage, of 
600 volte and less, shall be either a vulcanized '"Synthetic- Rubber 
Heat and Moisture Resisting" grade of insulation or an "Qaone-Resisting 
latural or Synthetic Rubber" grade of insulation; and, for conductors 
specified to be insulated for a Rated Circuit Voltage of 601 volts and 
greater* shall be an "Ozone-Resisting Natural or Synthetic Rubber or Butyl 
Rubber" grade of insulation. The "Ozone-Resisting" grade of insulating 
compounds shall conform to the requirements of Paragraphs 3*14 or 3'- 15* 
except that water absorption characteristics of the Ozone-Resisting 
Natural or Synthetic Rubber grade of insulation (3'l4) shall be as follows: 



Kie compound,- after" a 24-hour immersion, shall show a specific 
inductive capacity' not greater than. 4*5; and* after a continuous l4-day 
immersion,' shall show a specific 'inductive- capacity not-more: than 1 percent 
higher than, the value determined at the end of the initial 24-hour period, 
nor more than 3 percent higher than at the end of the seventh fey. 

The "Synthetic Rubber, Heat and Moisture Resisting" grade of insulating 
shall conform to the requirements of Paragraph 3-13, except' "that the-:.: 
specific inductive 'capacity &n& mechaiiical water absorption character^ . 
i sties shall be as follows:, 

The compound, after a "24 -hour immersion, shall show a specific . 
inductive capacity not greater than 5* &n&, after a continuous 14-day 
immersion, shall. show a specific inductive. capacity, not- more -than ,10 
percent higher than the value determined at' the end of the dnitial 24- i 
hour period,^. nor "more "than 3 percent higher -than' 1 at the end of- the. seventh ■ 
day." ' '.'.'. ..'.'"'. ]" '".",'■ '. ; ■■'•'' * :? '''•"•■■:■■•■■■: - . ■.. ■..:■ ;■.'-;■ ---,■- 

The ; compound, after a 7 -day immersion, shall not Absorb more ■■ 

than .015 grams ©f water per square inch of surface exposed tothe water. 

The manufacturer, in the presence : 6f the Contracting Officer, shall 
perform f tests oiTsampIes' of tlie^ "insulation talien from the finished product 
to determine compliance with the specified requirements. Test procedure - 
shall /be in accordance, with the applicable requirements of ASTM Standard 
D470-58T, entitled: "^sting Rubber' and Thermoplastic ' Insulated Wire and 
Cable":.;'':' \ : :)\' [ v -"'"'-■ -: ; - .:.. : ; 

(b) . Insulation Thiclaiess. -Thickness of conductor 
insulation shall. ..be ' not ' less, than'that. shown in Fart '3) Table "12; " ' ,:.:■;> 
Ungrounded neutral, fdr the 'respective ; Rated Circuit Voltages. 

,■__/ .... (c)'Shieldiiag shall be made in accordance with the 
recommended practice given in : Part' 4,' T&ble 14, except that single - 
conductor cables insulated for Sated Circuit Voltage' of 36OI and above' 
Shall be shielded. The method of accomplishment shall be in accordance 
with the .current practice of the industry. '■ . 

2f*& ; '■'••■ ■■■■—■.'"■■.■■■ 



(5) Jackets. ,- Over the insulated conductor there 
shall be' applied an outer jacket of an oil-resisting thermosetting 
synthetic compound conforming. to Part k, paragraph, k. 13-3 v Except for 
s-hielded aires' and : cables /the jacket shali;be' $xi ^direct ..contact and 
adhere to the conductor insulation. If nonshielded, the jacket thickness 
shall be as specified in £art k, O&ble 26\ ; If .shielded, the jacket thick- 
ness shall be in accordant 

'-'above 'reference ." *,.. .■■.,.:'::■.■ . ; 

(6) Dimensional tolerance. - The outside diameter of 
single -conductor wires and cables; and multiple r-cohductor cables shall 

■not vary, more, 'than 10 percent and' 5 percent., respectively, from the 
calculated^ outside' diameter based on. the ^thickness., including, tolerance, 
of the component materials specified. /. - 

(7) Approval. .-? Manufacture of the wire or cable shall 
-not "be Started until .ali, materials' to ~ : pe t used, in -the fabrication-of the, 
finished -wire or cable have been appr ove,d- by the ; Contracting. Officer. 

(8) Inspection , and Tests. - (a) Gemral,- --Inspection 
ap$ 'tests of vire and cable furnished under these specifications shall be 
made, by and at the plant of .the manufacturer, and shall be ^witnessed by 

■the Contracting Officer, unless, ifiaived in writing . All tests'. and 
inspections shall conform to the. procedure set forth in the applicable 
specifications or standards referred to herein. 

(b) Reports.. - Four certified copies of test 
reports, indicating the. results" pf tests made, shall be f urnis&ed the 
Contracting- Officer, and^np;yire or. cable shall be shipped until 
authorized by the Contracting Officer. 

"- c. Conductors * — "Copper--eg,uivalent size indicated oh the 

drawings. ~" -.-■ -^ ■ 

(l) "Copper, 'solid hard-drawn. - Federal Specification 
C&-W-33&, of size indicated. 

''■■'" d. Conduit . ;-MUgid steel,- Federal.- specification;'- WW -C-$8i : . 

" " ""'**'• ' £fros'3'arrcs/ - ■■■•' EEL 'S^cl£ication ffi-90 pressure-treated - l 

dfebse or close-grain Douglas fir', : ,or EKE ; Specification; I©'-91/- priessure- 
t^eated-' tlense southern piine',' 6f size§ : specified or. Indicated^ pressure 

treatmeht'shali"cpitfp^tp '■■.■':,■'' " ; --c..Yy '.""■■' 

£'•'"' Fuses'/ Power ." - HElyiA. Standard SG 2, and as specified here- 
inafter. ~ 

!', , '.-] &*, Fuse- Cutouts, Primary . * HEMA Standard SG 2 with NEMA 
Standard, I06 mounting brackets where required and as. Specified hereinafter. 

£• Castings . - (l) Cast Iron. - Federal Speciffcatiph. C&-I-652, 
class 30.. "" . '"■■ • ■'■;; 
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(2) Cast Steel- - Federal Specification QQ-S-681, class X. 

i* Connectors . - Federal Specification V-S-610, and electric 
power connectors j HEMA Standard SG 1. 

1* % cts • * C 1 ) Asbestos -cement conduit and sittings.. - 
Federal Specification W-C-571. In lieu of the asbestos-cement' coupling ■ 
specified, .a fitted plastic or other tough nonmetallic fitted coupling 
providing a watertight, joint may be used.. ...!,. 

(2) Bituminized -Fiber Conduit. - Federal Specification 
W-C-581.., In lieu. of the fiber, coupling specif ied, a fitted plastic 
or similar type nonmetallic. fitted coupling providing a ..watertight . 
joint may be used. 

;(3) Plastic conduit shall, be. single, bore. Conduit and . 

fittings -shall. be. ; .-manufactured of. materials meeting, .the. chemical and, 
physical requirements specified herein.and, having the following properties; 



Test Method - 

ASM D, 6,38. 
ASTM J>. 638 
ASTM I) 256", . 
Izod notched 
ASTM D 648 

ASTM D635' ". 



ASTM D 696 



ASTM D 790 



■ Property .... 

Tensile, strength 
Elongation . 
Impact Strength 

Heat distortion l/2- 

x 1/2-in.* bar 
Flaramability in./ 

min., l/8-in. 

bar 
Thermal coefficient 

expansion in./ in. 

per degrees F. 
Flexural strength 1/8 

in. bar p.s.i. 



. Value, . 

4,000 p.s.i. minimum 
15 percent minimum 
0.8 ft. -lb. /in. of 

notch, .minimum 
150' degree F.'' 

minimum 
0*55 in-./minute 

maximum 

6 by I0~5 . tEaximura. 



No Failure 



The conduit and fittings shall be free from all substances that injuriously 
affect any wire or cable covering such' as is used on polychloroprene -sheathed 
cable. The conduit and fittings shall be corrosion-resistant and not 
adversely affected by chewing - insects and drawing rodents. or by. acids, 
alkalies, salts, bacteria, and other organic matters that- would-be en-. . 
countered in the ground. When tested in accordance with the appli- 
cable provisions of. ASTM Standard D 5^3, the conduit and fittings shall 
meet the following minimum chemical resistance properties: .' 



Reagent 

Sulfuric acid, 0.1 K. 
Hydrochloric acid, 0.2 N. 
Acetic acid, 5 percent 



Test temp. 
(degrees F.) 

75 
75 
75 



Change in 

Test . Max. wt. crushing 

time change strength 

(hours) (percent) (percent) 

72 0.5 

72 0.5 

72 0-5 
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Conduit and fittings shall be so joined by'me^^lJa_9^.i^/ite? F tic ''"' :r \ 
solvent welding cement or other approved method as to provide a water- 
tight and ,rop$prc©f.- joint* , L ^p.e J, .Hgtvt^walJ conduit, for use with 
concrete encasement shall have "the fbiiow±ng* ; -min:amum 'waiiH&ickness 
for the corresponding! size shown. below:,, ' ■■■■.'•■■ : -:- 

Wall Thickness Conduit 'Size 

. , . ,._ (inch) . . '...■■■•:, : ..f-; .Cinches,) . 

0.090. 2 

0.120. .... . . . .".". . . . '. . .'% 

A ..'^ ^,0,160. ,,. : . .., ,.. £/*-.:•, • .?■ t. • ■• * '■•->,-£:■< 
..,■---.....;,-.......: -0*1q5.'.. *. * r * ■ ' *'.,?■;• *■..•'•"" *"•' .*";"» 1 "♦.'""»-.*♦'. " '^""tX^TT-.., .. ... ,t r . f ...i. 

Sections cut, frqm.the, conduit shall be, ; e$liper : ed for wall ..thickness. Con- 
duit and : Jit;'ting,s. 'shali^be |^e9 : /,'w.i1^i^ , "Gommeraial t^eranc^^);._o.frpb-.. r . /i ..,. v; 
jectionable lines t "..striatipns t ' bubble.^ > ..welds , ' 'and qthe); c manuf a?tur.ing,,.i }[ ... 
defects Ithat. : wQuld "impair, the ^service ,'of the conduit'," .'.Tne'bore,.of ;',. _'^ V ; .'.' . 
the cpnduit : .shall^'e ^ .straight and, xirciilar in [cross . section .w^th 'smoptft^,'.. 
interior, surf ice'^ Jf zee. '% rqm obstructions . an#" rough , or ,' £lal^ areis ; * ', , . .., . f , ...^ 
0?he conduit length for ''each size shall ^ be "the" length that "is standard'"' ]'.,■'■ 
with the manufacturer with a permissible tolerance of l/k inch per 
10-foQt^le.n^t^. ^he^plastic cqn^uit .-.sl?all meet, the ...detail requirements 
and tests "of 'fe^Eal^ecI^'i-cation W-C-5&1 for 'tte'"foilowing : .;proi3e^tie,a: (:i .,._ : 

Beam strength 

Boiling^ : , ,, ; ,_-:■, i;±i - .* -.■,-.<:'• ■ i-.u-. :.-■. ■•. ■; ..;•::.;.- ■.---• ■<>:' -v 
Crushing '^strength''."' ,- . -,';:""; •;■'■'; 7"' ;:p " : "'' v : "'"'-,".' '"".r: r.----:y~- _„■.■% y,.;- .;■.. 
Heat resistance 

Impact. s.tre.r)gtii--. -> _ ....,..•.....-.■;, ,-..-. ■ -.-, '.;„;:■,■■.-: ■■:■■;■;■- . •. 
Resistance to flattening-" : '--' ; — -*--- :-.--■.■- -. - - — -■ ^ ,^, _. , 

Tightness of joint, except that the joint shall be made up 
in, the approve-d manner -.for plastic ..conduit with solvent , ; , 

..#el<£;^;.c^men^^ ."..'., 7 .^vV.^:1;-): r .■.'■. . :. .■ 

Water absorption '" '"" ' ;V ' ..:. *".-.'. ; 

Bends, elbows^ ,a^_other_:C.ii;t.^ freely passing 

a ball that 'is l./^-inc&^gs-iia^ ... 

conduit. Fittings shall be of a type especially made for use with 
plastic conduit,, tor ...electrical service. ... „.,,., 

k. Fittings, Cable and Conduit. - Federal Specification 
W-F-406 or"w-P^5b^ 

1. Lamps, Incandescent . - Federal Specification W-L-101. 

m. Mortar. . - Mortar shall be composed of the following materials 

(l) Aggregate. - Federal Specification SS-A-28lb. 
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i[2) Portland Cement. - Federal Specification SS-C-192d. 

(3) Water shall be clean, fresh, and free from injurious 
amounts of mineral and organic substances. 

.(h) Mixture shall be in the proportions of one part 
Portland cement to one part sand with sufficient water added to produce 
a pliable and -workable mortar. 

n. Outlets, Metal for Conduit . - Federal Specification W-C-586. 

o. Potheads . - American Institute of Electrical Engineers 
Standard No- 1*87 

P* Guy Strand . - A 2l8; copper-covered steel, American 
Standard C7..I8. 

<*• Insulators ■ - American Standards C29-1 through 29-9 in- 
clusive, as applicable and specified hereinafter. : 

-£• lightning Arresters . - MM Standard LA. 1, with KEMfc 
Standard mounting bracket where required ar4 as specified hereinafter. 

-s. Poles . - American Standard 05 .1, machine trimmed by 
turning, pressure-treated in accordance with AVPA Standard C4; creosote 
conforming to AWPA Standard PI, and oil -borne preservatives and petroleum 
conforming to AWPA Standards P8 and F9« Pressure treatment of northern 
white cedar shall be as specified for western red cedar; pressure treat- 
ment of western fir and western hemlock shall be as specified for Douglas 
fir. 

t. Pole -Line Hardware ■ - Zinc -coated, EEI Specifications TD-1 
through TD-2^, inclusive, except. 8, 13, 18, and 20; steel hardware 
material, ASTM Standard A 107.' .."..,.' 

u. Solderless Connectors and Splices ■ - Federal Specification 
W-S-610, type, class, ' style, ~an& size as indicated or required. 

v . Steel, Structural and Miscellaneous . - ASTM Standard A 7 
or A 107- " " : , :; .; '' . . ' 

■w. Transformers, Power' and Distribution . - HEMA. Standard 
TR 1, American Standards C57-12 and C57-12c, and Federal Specification 

W-T-631. .-■--'...■.. 

x. Wood Preservative for Poles and Crossarms . -AWPA PI, 
P8, and P9^ 

jr. Zinc Coating for Ferrous Metal s. - ASTM Standard A 123 or 
A 153- 
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starting ,ins,t^|at^ 

submit, to. ,fbe : ; ,Qc^trac'ti^g : ,Qfficer 'fox apprp'val a^c.oflj$^te Ui£*VS^$*\ ' 
copies /pf '^tgr^ls i*^ ^L^^Etnen^ tp be/^ncorpb.rai?|:;^n"'.th.e' ^rkrri'Jhis ; 
list.'-s-haii^iniiud'e "i^u.£aqtur : er *.s . s/tyle ..or .cataloguers-. .. "Cu£s ;;6r :,; ;'... 
othe$ '^cr^t^ re&iftre'Oy^th^ 9-^";» : '■■>-*■* 

■^ract i^g -tQf^icer ,^,$6 vep^ldsratipn . Vill. ? t?e -'.giy^ji .to .,^|i ia.1 ,>l,f f *8 /$^ 
mit%d~£;£pm ; N;£^^ *.,-.+*"■>-; 

menTS^^ureV'T^^^^^^^^r app£«?vai 0? ' '^^ ia l a :;^4;' e ^B aE ^-^ \v fc; ., 
viU v ^rtQa^ti.ve ^^^ctjto^su^issl94,,of cpmplei^ 's^P^rjf^^gf^^^., 

dicatijag ^mp^4aaQe ; .>f^ih .-the. contract .documents... . ;; , ; ,. ;i - ; ,,,,j K ^: ; -- w ^ 

r r^-C^-^l&P^IB^wi^-' - After xeceiying tentative a^rovai^oX;;,:,^;: 

these it^^; r t^eV^tractpr shall '.su>mit\lcpmplet^ ^ 

other dt|j9^^^ 

demo^tiate/camJ^^nce^Vi&,."the contract '."document^. •' ,Sh£>P ..d^ri^s', ni :;;^ 

Con£r#cti^ $^^ .' : .^ ■ ->-/ ? -■■.".- ..-.' v'.-'--- ; -'>'- ^ ; ' -" 

. ; -,,.f. .^^rSU^Ormer,.,)^ ^.^ ^ .:.'•;.-■.;. ■<y.£v-:..: -"i?,. !.:-i : t '*-.■ -.-■ ::.;■ :.-^: :■;.££_. 

■ I^-^paxt^res. Spfa, ^e'pjptrjt'wipt '4^wing's.,.are ^deeme^. JapjCeftsaxy;;^ $he" ; ,^. ;: 
,"^t^t^'-*^ta4^ ; ^, s.ucV&partures, incXjkingv changes >n : >ef ; aied.!, ■ „ : . 
portipni.p^.;^ .shall . ba iubr^tte^' r yith 

the,p^op^mi^£ f r- t Appr^ed^deia*^^ afflitlopfiX .', -. 

cost to..tiiter4^v^rn^ent. J'.',-/., _.. ',;"/'..,.; .,..:.._ / f . . v ,.,. r .-} ,.,_ .■;;, ..... -, svs;!-,: 

. - .^7-qf ^-" J ^^%U3S;3ECr"^. ; ' - ^* ; '&BS&'' - -fe.^er'ials ; . a£d 'e£\dx^&T., 
shal% j%,Ji5sta;iXed . ^^cPQ^^ceSlti^.'tl^ ,fepoimen(Jat ; tb4s'- ofi ,the ,^$ap£urer 
as,.apjmpved ' ^/.Jjie\;j[5^^^cV^B' ; Officer tp "df^'om -^§$ .^^^^AiiV-^^ 
dpcume^s",. "l.-p^ '^P^^^'--^^'^ ^ c ^^iM^-^^°^^P^^^4.v'%' 

this "tjgpej.cj^ VC^^^f'^r^vX-v'.^vJ;-'"' ;' "-" / ■■; ^ : i: " * ""j?l- ^' ■■■■■ r /.,c:X'-'.':: , r>.i ',''.>U '■. ' ; s;?ir. 

b. Qualification. of Cable Splicers . - Before assigning 'any ' ' 
cable %pl|qer -to jwp,r& ppvesrecl by. ,t|iiSv.sppcif icatipn^ the. .contractor 
.shall, p?rovSk '%§? $pi$ractin^ Of t Acer , "with tlie., .names; of '1^. .sable, splicers 
to 'be e'm^qyed, ; ,. ;i7 tp^eth^r, w&#k ia'tisffic^ory" pj{ppf that 'e^ch.spl^cero.lm^ ; -; 
had at least"'3 years" experience in "splicing.. 'high -voltage cables ^anJ[ 7 l&, VlV 
experienced with the type and rating of cables to be spliced. In 
addi^ipn,,,e.ach.p^]Dle : ^pXiqe I r, may; b$ ^eq.uired^to ma^ ,-aji .approved dummy 
s^JlcJe "in ',-phe. j^pence r 'pf, '^e^.'Cpntract^gy'"©^ icer in? accordance with ., f Vi ■ 
caoie. . ^n^a^tur^-'s'', Snstr.uptipns.^ .'.before ,.tp&' Splicer is. apprpve4,., pp .,; .- / : . 
splice^ ca^e v 'qoy^ed"^i^ 
spliq^'.ajb^^'^'f^fl^ ,b^ the.. co.ntrapt9r,.,,,.. ^ }] ... ? ,.- A; . -. : . ;i; 'r . ..■;.._, 

, ..^^^^I'^^T.^^t'rr:^ .^neral-V^'fee' .Aup^'^steoi'^bali 'consist, 
of s ifi^pt "^..qu^^o,^ .^pndvi^t^,' ' ■ &e, '^uraber *apcL, . si^q" of ' jB|ie _' ; 4uct, -shall ; ^e ; .; 
as ~Ajd^t39^f^c5cC^ ,,. [^ ^i45|^ 'i^T^»^* . sli£^L^L ' ^f£^s v . r 1^4^-". "^ <V ^,- T?a3L rx^ti£um _ ^i^fte f*f : ..£; inches^.. 



per 100 .feet. . Grade may be from, one manhole to the next or both ways 
from a high point between manholes, depending^ on. the contour of the. . _. . 
finished grade. Duct lines shall.be .'installed "so that the top of concrete 
in encased cLuct lines is. not less' than 18 .iches below. Changes in... 
direction of runs exceeding a total of 10 degrees , either vertical or . 
horizontal, shall "be, accomplished" by' long sweep bends having a minimum;'" 
radius, of curvature of : 25 feet., "except, that manufactured bends .may be." . 
used' at ends,; "of short', runs .of 100 feet or less/ and then only 'at: or close 
to the .end of. the. "run... The;.lo»g sweep' bends 'may be. made up of ,, one '..or/ 
more curved.' or, "straight;; sections arid/or Combinations thereof . _'ManU-."" *' 
factured bends shall have fit" minimum'. radius of"l8 inches for use with' 
ducts of less than 3 inches 'in" diameter and a "minimum radius' of 3o ' "" "" " 
inches for ducts of Scinches in diameter and larger. ..Conduits shall 
terminate 'in ''end bells', where duct lines' enter "manholes. " Conduit, shall : 
be thoroughly cleaned bef ore using or laying. ' "During construction" and . 
after the ;'d'uct "line" is completed, the ends 'of the conduits shall" T5eV 
plugged to .prevent water washing mud'into the"'" conduits or 'manholes.. ". 
Particular, care : shall be taken to keep the/condu^ts.'clean of concrete,.'/; 
dirt, and any other" substance" during the course. of construction, .. Where. 
it is necessary to cut a tapered end on a "piece of conduit at the site, 
the cut shall be made with a tool or lathe designed to. cut. a taper to 
match the taper of the particular conduit being used.. After, the duct 
line has been completed, a standard flexible mandrel not less than 12 
inches long, .having a diameter approximately 1/4-inch less than the in- 
side diameter' of : the conduit., shall be', pulled through each; conduit, after 
which" a brush with .'stiff ' bristle's .".shall be pulled through, each cpnduit'to 
"make certain that 'ho '.particle's' of .'earth, .sand, or gravel, have, been left 
in the' line.'' Pneumatic' rodding ixay be used "to draw in. the. lead wire. 
Where connection is made to an existing duct that is of different 
material and shape, than the duct line, being installed, a suitable 
coupling "of." a type recpminended by the- duct manufacturer, shall be ...used... 
Conduits shall" be "stored "to "avoid warping or deterioration.; Plastic . . 
conduit: 'shall .be stored., oh a flat surface and .protected from the direct ■' 
rays'" of the sun." 'Conduit' joints 'in concrete encasement may be placed. , 
side by side horizontally but shall be staggered at least 6 inches 
vertically.. ...-„.... 

: ; ; b/ - Material s .;. '-'' (l)' " Duct Banks shall consist of type I 
fibe"r>" asbestos -cement", plastic, conduit, ^at the option of the contractor. 
The type of conduit shall' hot be. mixed. Cables for the telephone- 
system will be installed by others. 

c. Installation of JDuc'fr " Banks . . - .(l) Duct banks comprising . 
type 1 single Conduits. ; - (a) General." "-' Each single conduit of the duct 
bank shall be completely encased in. concrete as indicated on drawings. 
The thickness of concrete encasement shown on drawings is. the minimum 
thickness, and may be increased to fit' the actual shape of the trench. 
Separators , or spacing blocks, shall, be made of concrete, plastic, br- 
other "suitable nonmetallic nbndecaying 'material placed on not greater 
than 4-foot centers. Joints in conduits 'shaj.^ be. staggered at least 6 
inches. Ducts shall be securely anchored to prevent movement during 
the placing of concrete. A bare copper cable not smaller than No. 2/0 
AWG shall be installed in each duct,-ban&. 
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d. Installation of Couplings . - (l) General. - All types 

of conduit joints shall be made up in accordance vith the manufacturer's 
recommendations for the particular conduit and coupling selected and as 
approved by the Contracting Officer. In the absence of specif ic 
recommendations, the various types of conduit joint couplings., shall be 
made watertight by-the following met.hod(s) as appropriate; ,...'.": 

(a) Asbestos cement and fiber. -The tapered ends 
or joints of asbestos" cement and fiber, conduit, except where plastic 
couplings are used, shall be swabbed with bituminous or joint -sealing 
compound before the coupling is applied, if recommended by the manufacturer 
to insure a watertight joint. If a plastic or nonmetallic coupling is.' -, - 
used, it shall be "tightly driven onto the conduit* Due to the brittleness 
of plastic couplings at low temperatures, such -couplings will not be 
installed when temperatures are below degrees F. The couplings shall : : . 
be warmed in hot water, or by another approved method when installiiag • ■ 
in temperatures below 32 degrees F. ■■'..,.",- 

(b) Plastic conduit joints shall be made up by ' : 
brushing a plastic solvent cement on the inside of a plastic coupling 
fitting and' on- the" outside of the conduit ends. The conduit and - • . 
fitting shall then be slipped together with a. quick one -quarter -turn 
twist to set the joint tightly. , 

e. Concrete shall conform to Section "Concrete". Duct' 
lines shall be of monolithic construction. Where a connection is made 
to an existing duct line, the concrete encasement shall be well bonded 
or doweled to the existing encasement. 

2?-0£. 'MHOLES. -a. General'. - Kahholes shall be constructed 
approximately where shown. The exact location of each manhole shall be 
determined after careful.- consideration has been given to the location of 
other utilities, grading and. paving. The location- of each manhole shall . 
be approved by the Contracting;. .Officer before construction of the mani : 
hole is started: Manholes shall be the type noted on the layout" '*' ~" . 
drawings and shall be, constructed ; in' accordance with the applicable 
details shown on the drawings . Concrete shall conform to Section, 
"COHCKEIS". Frames and covers shall be made of gray -cast iron." A- 
machine-finished seat shall be ; provided to insure a perfect joint 
between^ the' frame and- cover.- ■ Frames' and- covers shall be delivered on 
the 'job uhpainted ."and, . after ' inspection 'and approval by the Contracting 
Officer, shall be given two. coats of : asphalt paint. In paved areas,- " • 
tne^ t;op of manhole covers shall be flush with the finished surface of 
the paving. 'In unpaved areas,, the' top of manhole covers shall be" 
approximately l/2- inch above the finished grade. Where existing grades 
that are higher than finished grades^ are encountered, a. sufficient number 
of courses of brick shall be installed between the top of manhole and 
manhole frame to elevate temporarily the manhole cover to existing ■ ■■- : 
grade level. V?here duct lines. enter manholes, the sections of ducttoay 
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be either cast in -the concrete or may enter the manhole through a 
square or rectangular opening of.'. suitable' dimensions provided in the 
manhole walls. Where openings are provided for the entrance' of duct 
lines,, .the space between ducts and manhole walls shall be calked tight 
with. joint sealing compound, synthetic rubber calking compound. 

(1) Joint Sealing Compound. - (a) The entire quantity 
of. sealing compound proposed for use shall be stored on the project 
site in sealed and labeled containers, or segregated' at the source of 
supply, sufficiently in advance of need to allow 30 days for testing. 
Sampling and testing will be done by the Government in accordance with 
referenced specification. The contractor shall provide all required 
samples. The cost of the first test will be borne .by the Government. 
If the sample fails to meet the specification requirements, the 
material represented by- the sample shall be replaced, and the cost of 
retestisg will be deducted from the payments due. the contractor at' the 
rate of $100 per sample retested. 

(2) . Sealing Compound. - Sealing compound shall conform 
to Federal Specification TT-S-00227, Class B, color as selected by the 
Contracting Officer.. 

(3) Rope Yarn. - Rope yarn shall be the raveled strands 
of rope fiber free from oil or other staining element. 

(k) , Preparation.- - Grooves .in concrete shall be cut and 
thoroughly cleaned out to a minimum depth and width indicated, without 
damage to adjoining work; however, the. depth of joint shall be at least 
equal to the width, not less than l/4-inch. Where necessary to provide 
a suitable backstop, the back of grooves shall be: packed tightly with 
rope yarn or other approved items* "All. 'particles, of mortar, dust, and 
other,- foreign matter shall be brushed out just, prior to sealing; all ■ 
grease, shall be removed and surfaces shall be :dry. prior to. application 
of. calking compound.; Primer shall- be ! used' .as- recommended by the 
manufacturer of the compound.- ■: 

. (5) Sealing Compound-. - Sealing compound shall be in- 
stalled where: specified .above. ..The compound shall not "-be applied when 
the temperature is' under hO°F. Compound shall be applied with open end 
using open-end type calking gun, .-using. a nozzle of proper size to fit 
the joint width and shall, be .forced. into- grooves With sufficient pressure 
to expel all air and.f3.ll the groove solidly. Application shall begin at 
bottom and work upward. Compound: shall be uniformly smooth and free of 
wrinkles, and unless otherwise .noted, shall be left sufficiently convex 
to result in a flush joint when dry, 

(6) Cleaning. - Equipment shall be cleaned with 
toluene, tylene or. similar solvent.. 
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b,» jferdwarc . -„ (l) Electric Manholes. - Cables shall be 
veil support on bills' by hot-gaivaniaed^bie racks . .equipped with 
adjustable:.: hb.pkg, and^ isolators." The- number' of cable racks indicated .- • ' 
shall' be installed:- "in '^cU fehole iari^ ; noteless "than- two- spare hooksV- ; 
shall be installed on each cable rack. Insulators' %hall'be ;; i^Ede 'o^t©st:V'-v. 
quality,, .h-^h-glazed. porcelain. Insulators,, will not be required on 
spare hbofe. .'.! A v cai?le-^ul'li»K^rDii /shall' ■be-1'tistalled in -the wall - ■■-- 
opposite "each, duc^^line'^htra^ice^'ihto the mx^o^^'y :i<: -'- ■-''■■■ ^ '"■;'- : ■>'-''"-. , - ; 

■ "^ '''.!'"' f.J'(2 f ) : Comun ; £c£tibns' Mar^ ■''- 

racks indicated shall be "installed in each* telephone ofenhbl^.- ; -Each .-"■'-■ 
cable rack shall be provided with : two '''c*tol£ :; 'h : q&«r. : : & came-pullihg iroa^ - 
shall be installed. ^']i^''^i'' : c^B±^ ! ''^)i'^^ Hn# entrance into ' -*"- - 
the. ,B]aphble^. '.Cables fbV "tie telephone and'coTiimuiiicatfon Wystesis will ft& ■■■■- ■'- 
installed "by ojherW.'.";;' , '/..;_". /".'';.'";;..; : , *;."'".'' ! '"':"''''."'': ■■-*■■'* *- : - :: i '■-'- 

X. :g »1';1 . Pypuaft :RodsV ; -, ' In each : electr &; 'manhole, a£ %i -Convenient ' ^■•-'-'■' , 

point cio(?e t'o^ 1 ^ ***"' 

shaai^:^^\ i i^'t^'*fea>th'-.nbt Xess %ha£ 6~-'¥eet^efore :r the "manho'le;- : ^-' r 
floor i^ Jb^re.d-' 1 ,&/^6.i^''r6d^h^It : 'e^end : ' a^6kiiaa^iy''^-ii i neheft''^bove ' 

the. manhple jf^br^'^VV-^ V," ^"'";,;; ;.';. ' v — ; ■■■ - -^ -■■:■''/■■";■ ■ ■"--■-—^ '-;■■■ 

.. 37-1Q. PRIMARY .CABLE .SYSTEM.,...-, a. r .. Rating,. - Priaary cable system ■ 

shali;c0iis^^^ 

"Insu^fe^'Wir^Md'Cabi^'^:, ^Ehe^tze^nd' nuiiiber of CbnductdrW'-'and'-^he' — ■■ 

nutriber oT^Ies" &Mii%&\£& %dicate#F ; Satfle£ larger "than No. 8-Afe >< -■ '■■ 

shall b^'stran^edV^ta^^ vblta|& ^ rati^ 

volts, grounded neutral. Primary cable shaif^W 1 -installed- "in : &uc : t / 'line&.''' ; 

Loads : shall be divided as .evenly as, practicable on ^the various phases 

of ' -Cfee "eyigrb"4'^i- * l - .'.V'-V-"."".'^"^ '^-.- ^" --- ''^! L- "?.'■"-"* .. "* J "-"^* £ ,. ." : "... 'V.. "' 1 , '. '■" \ f' : , ' : : : ' ""■'-"'' ,, 

''r^'^yf jailll^ *'-^ f made" by* ■tfuaUird^t;''-" 

cable" $]^c^^/i£^^ iihe recbraraeGdatibhs\ : bf;' : ;the^' ■''■■■ -" : -^ 

cable 'm^^act^rSr?" i-:^b^;;-bT ; the t^n/u^acture^ 

be furnis^d^^ 

neoprene-Jac&ete^ equal : "iri' ^■----''^ 

every' resfect^t^'tSat 5 ,e>f J t^ ; cableV c ^iri"oriier -to prevent -tfe possibility -' ; ~ 
of moistur l e..enterii^ ; ^tfeeh t^;^h^laiion : and -"■Jacket) preparation '* or ■;■'; 
splices' S$'^oj?:&^^a^^^ baek ? '-'j 

sumci^rifly^'pr^ ' :: '- 

betw6eo'tl^.;8&^e^ebmi$btor ~an# thV v £a^ered " e^ 

In spiici^ : .;nebgre^e'"jac& ' :> sp6cial'- ; care shall fee taken -to 'injure 

that^aliy^ax- ^s"Ve^pVed';iV i offl\^he ;i s'ect < ion- to be'-c-bvered with -^IXdii^'ifcipe;-- 
Shieldin^tage ■ ! fsS^\fe i 'ai^i^:t6^piieefi i; ih>1iie 7 l^ cables -afe 3E*eq;uir6d - 
to c^n.tin"Tie;^e>hie'idih| t^b^ ;; the t _ehtirb- spliced ;; Unless '-btherwise--^ '■■ ' 
indicated;, '^H&s^^ '■ * ''■"- 

charadtetistibs':for' L th^ £.ys£em. '/i^ : f filing pbthea : ds'- : at '-'cable'" ; terminals? • 
the cabl^joiartufadtto ; s^ail L: be'"Var9fuliy''fbllbwed in ^'^ 

ord$r/.td;;irisi&e''i^^ cable' 

insulatibii;.b3*' jacket. 'J*'.^ ",""'.,_',: , : '," '"^'.''.7.;" '!'".'?'" . "'" : \; •-■:■■'■■'- '■/■"- 
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■ c. Installation. of Cable . -' (l) In duct lines . - Cable splices 
shall be made in the manholes only.- Each circuit shall be. identified by 
means of nonferrous -metal or fiber tags or approved equal t in each man- 
hole y and at each terminal. 

27-11- POLES. - Poles shall be pressure -treated wood; southern 
pine, Douglas fir, ponderosa pine, jack pine, lodgepole pine, red pine, 
western fir, western hemlock, western red cedar, or northern white 
cedar at the option of the contractor. Poles shall be of the length 
and class indicated, except, that longer poles shall be provided where 
necessary tp .maintain the minimum vertical clearances required by the -. \ 
National Electrical. Safety Code after" final unloaded sagging. All. 
clearances specified by the National Electrical Safety Code shall be - ■ 
maintained. Footnote reductions to tables shall not apply and- clearances, 
shall not be reduced except where authorized in writing -by -the ■ 
Contracting Officer'. Pole' markings shall be located approximately 10 ... 
feet from the butt of the pole, except where ether locations standard-. ; -,, 
with the pole. manufacturer are. approved. Poles shall be turned smooth 
full length, .and shall.be roofed/ gained, and bored prior to pressure 
treatment. Sweeps and ' short 'crooks of poles in line shall 'not ■ exceed 
50 percent of the.. maximum permitted by the applicable American' Standard. , 

27-12-. STORAGE AHtf HANDLING OF POLES/. - Poles held in storage' ffcfr; ■ 
more than 2-weeks shall be. stored in accordance with American Standards'.:, ■ 
The handling, of poles, shall- be in accordance with American Standards 
except that pointed tools capable of producing ^aeiitft£iQto;;.aore than 
1-inch- in depth shall not be "used.. ."'" : . '-'" - : --<:-'■ 

27-13. POLE SETTING. - In normal firm ground y- minimum pole^setting 
depth shall be $*-0 u below grade. In rocky or swampy ground> -pole-- - ; -.a- >.• 
setting depths shall be respectively decreased or increased in accordance 
with local power company," as published .standards 'and as approved toy- i the, 
Contracting Officer-. In swampy ground, a bog'- shoe, may be "used. . •■ Boles. -., -: 
in straight runs shall be in a straight "line- ■'-Curved poles- 'shall toe J ...-.:: 
placed with the curvature in line Vith'the 'lead.. "-"Poles ^ shall '-be set . 
to maintain as even "a grade as practicable. Wnen the average ; ground ■.:■ 
run is- level, consecutive poles shall ' not ' vary' more than 5 feet- in." . : . 
height. When the ground is uneven, poles differing ' in length shall "toe ■-■; 
kept to a minimum by locating poles to avoid the highest and lowest 
ground points. If it becomes necessary to shorten a pole, a piece shall 
be sawed off the .top. end. /If poles" are" shortened /.after .treatment.,, the 
shortened end of the!' pole .shall toe/ given an 'application "of hot ■ ■preservar ' .'. 
tive., Where poles' are set- on hilly' "terrain, "along the edge of cuts; or ■ 
embankments, or.' where, the soil may/be 'washed out) speeial' precautions *■ 
shall.be taken to ensure, durable foundations) and ; '-the ' setting depth- shall, 
be measured, from the 'lower side, of . the : /pole'. "Holes shall be dug large ::■.. 
enough to," permit the proper use", of.' tampers ' to -the "full depth of the- -■ 
hole. Earth, shan^bc^thrown'into .the' ho"!e'in"5*lnch maximum layers> "-. ./ 
then thoroughly tamped -before the next' layer Ife; thrown in.- 'Surplus-earth' 
shall be placed around ' the ' pole in a "conical : shape- and packed tightly to 
drain water away from the, pole . ,...''.,:"''".' ' " ; I ' 
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27-14. CROSSARMS. - Crossarms shall conform to details shown on draw- 
ings. Climbing space., 'wire clearances, and vertical and longitudinal strength 
of crossarms shall conforms to the National Electrical Safety Code.' 
Crossarms shall be straight -and free of twists to within 1/10 'ihch;'per ; ... 
foot of length. Eerid or twist shall be in one direction only. Crossarms ",.< . 
shall be machined, chamfered, trimmed, and bored for all pins and bolts .... 
required before pressure treatment. Double crossarms shall be prbyided" 
at dead ends, at angles, and corners and elsewhere as required to pro- . 
vide adequate vertical and longitudinal strength. Double crossarms , '. !. 
shall be securely held in position by means of l/2-inch double-arming . ..','.! 
bolts. Each double-arming bolt shall be equipped with four nuts arid; .' 
four square, washers.. 'Crossarms shall be bolted to poles 'with 5/8.-inch '• ../ . 
through-bolts. -witfo-square washers at each end. Bolts shall extend , L . 
not less than l/8. inph through bolts with square washers at each end..'. 
Bolts shall extend not- 3&ss than l/8 inch nor more than ft" inches beyond. . 
the nut . ■■ 

27-15. CROSSARM BRACES. - Crossartn braces shall .be. provided on all 
crossarms and shall be zinc-coated structural steel 'in" conformance .with., ., , 
ASTM Standard A' 7 or A 107. Flat braces shall be l/4-ihch by .1-1/4 inches, . 
not less than 28' inches long. Flat braces Shall be bolted 'to arms witB,. 
3/8-inch carriage bolts with round washer between' bolthead'. and... <?rossarm, ■ . 
and secured to poles with l/2- by 4-inch lag screws after crossarms are 
leveled and alined. -._.-■ 

27-16,, PIUS. - a. Metal pins shall be zinc-coated forged steel with 
lead thread height to suit the insulator provided, but not less than.. : . : 
4-1/2 inches high by 5/8-i'nch diameter. Shoulder shall be not less than 
2-inch diameter, designed to distribute lead uniformly to the crossartn.. 
Shank shall be not less than 5/6-inch diameter by 5-3/4inch length, \. 
equipped with 2 -inch-. square washer, nut, and locknut, and shall, project 
not less than l/8-inch .nor more than 2 inches beyond locknut. " 

27-17. INSULATORS'. - a. General. - Insulators for use on primary. 
distribution system shall conform to the American Standards' Nos h . C29«2, 
C29.4, C29.5, C29.£,- or C29-7, as applicable- for the installation, with,' 
testing in accordance with- ASA Standard' C29.I. Suspension-type insulators 
shall be used on the pritearjr system at" corners and angles, for suspended 
buses, at dead ends, and wherever else pins do not provide adequate, 
strength. Mechanical strength of suspension: and strain insulators 
shall exceed the ■•ultimate -strength' r of the' cohductor or guy' attached, 
thereto. Insulators for various uses shall have ratings not lower 
than the classes-i Indicated 'in Table 2:' _ « . 

TABLE 2 

Minimum rating "of insulators in terms of class 

Service.-.'.' 1 * :Pin ■ '' Line Post ' Suspension '.'". , guy Strain; 

15,000V. and below 55-5 57-1L011S 52-4 54-2 

27-17 49 



27-lS. GUYS. '- Guys shall be provided at' the locations, with leads and 
strengths indicated on the drawings, and elsewhere .as required wherever 
conductor tensions' are not balanced, as at angles, corners, dead ends,' 
and in conformity with the National Electrical Safety Code H30.. Guys - 
shall be as shown on drawings. Where guys are wrapped around poles, ■ ■ 
at least two guy hooks shall be provided and pole shims shall be, pro-. 
vided where guy tension exceeds' 6,000 pounds. Three bolts or offset- . 
type guy clamps or approved guy grips shall be provided. at each guy . 
terminal. Anchors shall be rock anchors when installed in rock, installed 
at right angles to the guy;- elsewhere anchors shall be of an. approved ■ 
expanding type . All guy anchors and attachments, shall provide a .strength 
exceeding the required guy strength. Thimbles or thimble-eyes shall be 
provided oh all anchor rod and eye -bolt guy attachments to protect the 
strand.' An approved half-round steel guy protector, not less than 8 
feet long, shall be provided at the anchor of each guy, securely clamped 
to the guy or anchor at bottom and top. When field conditions prevent the 
indicated guy lead, anchors shall be placed in a location approved by the 
Contracting Officer, and the guy 'strength increased by the ratio of the 
sine of the lead angle indicated to the sine of the lead angle provided, 
except that the lead angle shall be not less than 15 degrees. Guy 
strand shall be 7 strand, class 30 HS or. 30-EES copper-covered steel, 
with a. breaking strength not less than 6,000 pounds. 

27-19- LINE CONDUCTORS. - Line conductors. for primary shall be 
bare hard -drawn copper of the sizes' indicated on. the drawings. Splices 
under tension shall be mechanically and electrically secure with a 
strength not less than the conductor. Splice materials, sleeves., 
fittings, and-' connectors shall be noncorrosive and shall not adversely 
affect the conductor with which they are used. Conductors shall.be 
tied to insulators in an approved tranner. Tie wires for copper conductors 
shall be soft-drawn copper No. 8 for Ho'.6 line conductors,' No. 6 for 
No. h and No. 2 line conductors. All dead ends shall be made wi,th ap- 
proved clamps designed for the purpose, with a strength not less than 
the conductor. Care -shall be taken in handling and stringing of 
conductors to guard against cuts, scratches, and kinks. Conductors 
shall not be drawn over rough or rock ground, nor around sharp bends. 
When drawn by machine power, conductors shall be drawn from the mounted- 
reel through .approved stringing- sheaves in approximately straight lines 
and clear of all obstructions. A'-climbing space at least k& inches 
square shall be provided. ' Initial stringing sags and tensions . shall 
be as indicated, or in accordance 'with approved tables for the conduc- 
tor furnished by the contractor, provided indicated clearances are 
maintained . 

27-20. POTHEADS. - Potheads shall be the hermetically sealed 
capnut type and shall .be suitable for -conductors of the gage and type 
used. Potheads for three conductor cables shall have cast iron bells 
or bodies- Bell. caps or lids of multiple conductor and bodies of single- 
conductor potheads tray be cast iron for cables up to 250 KCM or 250 amperes, 
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anC shall'',-b'e f .p"«yi'£ ^ras's. jgr ^.umtnum .or* .other. (nonmagnetic. .me'ta.C.f or ' ,^ ^ ' ; ]' t \ 

of 'gj^ad^ve^^ 

type a^^q^^^^'j^bfc^^tr^ce' ssa^ing.^i^^ 

seal^jl^s^^ir^^bo^e^ ^^r.'.'npiileacted. '.cage's.', . for. ;s,ingie"-co£$uc"t^^ ..' ""' 

PotheMs ;^haj.i;^e ^OE^fjty filled with' Insulating '^o^pv^ti^whicji sha^l.be^.' 

heated and~ poured ."at . the^correct! temperature, .^insured; .lajr t , tW ,upJ5', $?' ;C ■ I ■ , \~, ... 

thermometer^.. al^, ; as/r.ec;ommended by .the. ppthead tnanufact^er-., , .'Pp&ielad .V. ' r * *,' 

voltage rating^' -'jififti'i' tie'li^'ObO volts. ^eVJstan^^^MV^^s^apa'-^pii",.. '^'..'.p 

Voltage^,. P^ ,'ih'e '/assembled' : potheads shall conform tQ\'Al^"\Stand:arh "IfP.V H : -l ['.' 

27-^ v . ; ,Pi^-tlil#.HAHDWARS. - i>ple-line hardware .shall' 'be'^^'-^Lp-':,::^. 
galvanized-!.' -'Suitable,.' washers shall be installed. ..under bolt head^ a'Eid""huts'' 
qn wood surfacb's^.^tfashers used on. through -holds' and double -arming', i>6Xts JsKall 
be \ap^.oxi'matel^. £-i/U .inches square and 3/16 -inch thipl?.-' The dimeter, jb£ 7 
holeY'Xn.^asheJs !shall ^e..'tbe. correct standard, size. for.. the/.bpl;ts on " t [ " !'*__ 
whic,3i''^^'^a^hers.VaVe^.usisd'.'". Washers for use'jandef the^' heads^,bf '".carri^e, ^ ]',] 
bolt^,,.VH^X'i ' h% of 'prober size t'o fit over the ..pq.ua.re .shank', p'f ^'j^e', ^bpit V " ' "-'. J , \' 
EyeVQ^t^JV^bjpXtleye>.^^yenuts, strain-load pla^e^/.'.lag^sc^eifs,^ guy; \^.. ~ ; .'.'^ 
clamps/ fasteners,,..' Hooks , shims / and clevises" .shall be." used ' wberjeyer r.e'-'" ; ."' 
quired .tp\^egyateXyVs'i^^prt" and protect the"' .poles, cfbs^ar^s^'guy, .vires'^, .'.'. 
and insjjla^Prs-,^ ^ '.".^.■'i V •-.- ' " ■: ,•.-.;';":"• 

27-^.:;y.;'ij£fi^^ s^^'^K^^^-^"'':: 

at all aerI^X-tp-44n?er^rPund ^c^.n'neqtipns.A.'^nd.'. ■tfpiis'jf Prmers..'.' , ; Selec'tionVpf .-,.'.. 
arrests^. rati'ngV'^^^ .usV's&al.l-- b$ ,'as ^described"! 

by NEm XA ^V; /^resVers'^shaii ^ ; 'e^^ed- w^^ " mpuniting\^rac,1^ts.;' 

for the appl^cab^ " 

means p|^. s'p;ft.Tdr#^ .than Jte.. ; o*/$WG^ to a, r . 

copp.err.p£,Jp.^ 3/^-ihch/ih. 'diameter';. ", 

or its," e&uiyaX^nt .". ■'.'&( ground r D od. J sliall.-1 3 e,,^Tiyen' a£ least "8. feet Intp &}** 
ground' appr'oxi^eaie^'! 4 fe^t' put.^romt't'he', pasi?, ; Qr !the'^pi&., .^ter.''j.nst.al t lation 
is completed./;, tfe fop'o^^the,. gVpunC^o^f Wl b£ &pV£&imtely[-3:- fpot below' 
finished- g^e,C' ■$& &p&&i ' grown^/r^is^ng^'.si^il notrexceed^ '?£, ohm&."' .' /.," ■ 
Grpund resi^l^n^ ^not, Xes? .than 

kQ hours aff;e^.'-ra^n££^^^ by. .'. '.\'. 

half-rQuni^wpo'dj...^^ fr j bR.t^,grpi^d : ".'line to. a.'-. ;'..,, 

poinjTa^l^s;£ 8, 'feet^bp^e^e' ^PWn^!' : l^ne' .a^'t^p^p^V^.'.^ '.[ . ,/' 
communicajil^^ \ 

molding "shaXrIJe' st^ple^d'^^the^^pqie! at..-in$e;£yal,s \tipt, exceeding.' '^'.'.feetV' . 
with pne .gta^Xe.. jnpfo ^'mpre '^aiv 3'. "inches; "jxoW $&<?£' ejad> , ^Jng ; le-point..ser-' /,,"' 
rated staples of a' "'"type" suitable' "for use'witn 'the plastic" or "fiber \,[ '. 

molding shall be used for stapling molding tp the pole. Where ground 
conductor is not, covered. by^mplding^it shall.be. Stapled tp the pole at 
intervals 'not. exceeding^ ,2 X.ee% ; ..-,. ■ Ali;:epnneet^ v.lth. . 

splderless .cpnriectpr^. exce^tlKjiere. Isplde^-type lu^V'are furn^.s.)5ed^Qn,. ..... 

the equipment •'. : "\'.".../.. ..\.]',.ry^'M;i' '.'.,.'[ ..'.".',1 . ""','"."" .V "■...'?. ',1 .'. -.". T . 

27-23,;.. . JDlsSJByilOK 'I^fep0^|l^<.;.-;';i)istyibuti6n ^transf broiers s,bali ".b"e 
of the 'type T'/raiheral-bil-insula^ed, two "winding type, and in "accordance with 
the requirements hereinafter stated. Transformers shall be suitable in every 
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respect for outdoor installation and rated as indicated. Power. and distribu- 
tion transformers shall be products of .a manufacturer who has .produced- .units 
of the same type, rating and voltage as required for this project, .within 
the 2-year period preceding the date of the invitation for .bids, which 
have operated satisfactorily for- at least. 1 year prior to- date. of ■ the. 
invitation forbids. Evidence showing such production. and satisfactory 
performance and proved reliability of the product shall be promptly 
submitted to the Contracting Officer. upon request therefor. All- ' 
transformers shall be provided with rated kv.-a. HEMA. standard taps. . 
Where taps are not required under the NEMA. standards, transformers 
shall have two 2-1/2 percent rated kv.-a. high-voltage taps above and 
below rated primary voltage. High-voltage .bushings shall be of the ' 
tank-wall type. The high -voltage winding of each transformer shall be • 
given. a production-line-impulse test. .-The product ion- line -impulse test' 
and detection means shall meet the following minimum requirements: (a) one 
full -wave test at American Standard wave shape and at a voltage magnitude 
not less than that specified for the specific voltage class in American 
Standard C57-12, table 12-02. 110a, colusm 7, for distribution levels, and 
(b) ' detection shall be made by observation of an oscilloscope or by means 
of automatic electronic circuits, provided sufficient data are available 
on .essentially duplicate transformers- to. show that the circuits are 
sufficiently sensitive to detect impulse failures within the .windings.- 
In lieu of the preceding tests, the contractor may elect a substitute 
standard impulse test procedure in-. accordance with American Standard 
C 57. 12 -06.215. using detection methods,. as given in American Standard 
C57. 12-92. 600' 3 however, if this- election is made, tests- shall be 
conducted on. one. transformer of. each group. of. six or. less transformers ' 
of the same rating being- furnished .under this contract. The high- .. 
voltage winding of each transformer rated above 167 kv.-a. shall be 
impulse tested in conformance with KEMA : Standard. TR 1. Prior.. to; final 
acceptance of the transformers; by the ..Contracting Officer, the contractor 
shall submit for approval the manufacturer 's- or a-recognized independent 
testing laboratory's test -reports in. duplicate, -.similar to those 
covered in MA Standard TR 1, and ■ as . required ■ above .- . The average sound 
level in decibels of the transformers, for- indoor installations shall 
be guaranteed not. to exceed, the values given in Table III of HSMA. 
Standard TR 1. Transformer tank shall have. a standard gray finish. 
Transformer installations shall include. one primary fuse cutout and one- 
lightning arrestor. f or each ungrounded, phase; conductor. All accessories - 
for each installation shall conform to the applicable NEMA standards and 
shall.be suitable '.in every respect -for. the intended service. Each 
transformer shall have .its, kv.-a, rating, conspicuously displayed on. 
its tank. ....... .-.-■■.-•■ 

*' • ^ tgnce ~ Encl0S . ed - ConC;ret - e "^V 1 . -.Transformers shall be 
mounted on a fence -.enclosed concrete mat. Mat select gravel and crushed 
stone shall be provided as indicated. Fence shall be of the chain-link 
type and shall conform to requirements covering "Chain Link Fencing 7 
Feet" as specified in Section,- .-MISCELLANEOUS. WORK. An entrance gate 
with catch and padlock shall be .provided .in the- fence where indicated 
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on the drawings or where directed by the'" Contracting Officer- Porcelain- 
enameled steel or approved equal, high-voltage -warning signs; shall be.- 
fastened, to each' side;, of the fence, approximately 5 feet above the ground... 

"2T-2V. HttMAI^rFTBE CUTOUTS. - Primary-fuse cutouts shall be heavy: ; 
duty, porcelain-enclosed indicating non-dropout type, rated 7-8 k.v. Fuse 
ratings shall be equal to approximately 150 percent of the; transformer full- 
load rating, 'or shall be as indicated on the drawings and coordinated ta v the 
transformers .provided. 

'27-25- .SECONDARY CABLE SYSTEM. - Secondary cable system shall consist 
of 6CO-volt neoprene-jacketed cable, as specified under "Insulated Wire and 
Cable". The size and number of conductors and the number of cables shall- ., 
be as indicated. Conductors larger than .No. 8 AWG shell be stranded. Each 
circuit shall be. identif iedVby means of fiber or nonferrous -metal tags, 
or approved equa^, '..'in each"' manhole, each junction box, and at each terminal. 
Secondary cable 'shall,' be installed in conduit, . Top of conduit shall be at 
least 2 feet l^elow' finished grade. 

a _* Ca ble Sp lices. - Cable splices shall be made in strict 
accordance" with T the cable manufacturer's recommendations. A copy of the manu- 
f4ctiffer' v s';recpmmeraia 1 tions -shall be famished to the Contracting Officer. ■■ 
for" ipspec.^iori^purposes .. Splices in neoprene jacketed cable shall provide 
insuiatioh''and^jackfit equal in .every respect to that of the. cable. In . 
order to prevent, the "possibility , of "moisture entering, between the insulation 
"ahd : th| : 'aacket,.".p ; reparation,for splices in 7 neoprene-jacketed. cable shall 
..include cutiii ( ng,„t^e,j.acket back sufficiently to provide, at least 1 inch 
: of "exposed "conductor "insulation between the. sleeve connector and the 
tapered end of '"the polycriloroprene "jacket. In splicing neoprene-jacketed ;. 
cable, Special, care, shall, be. taken ,to insure that all wax is removed from ■ 
the : section of 'cable jacket to be . covered with splicing tape-. 

b. :..Ser^c©^onnpctio^&jfc^J^Lldi^s.r - Service cables shall 

be ' extended/ into .the "various 'Vuildi ; cgs!'".as~indicated, and shall be properly 
cpnnected\tp,the main, i service .equipment. 

27-26. : GROUNDING. - Grounding shall conform to applicable requirements 
in the National Electrical Code, the National Electrical Safety Code, or 
herein. "'.'Neutral conductors, metallic conduits, pothead bodies, junction 
boxes!, ^ lightning. .arresters", fence enclosures,,, and all non-current-carrying 
metallic parts of equipment, "shall be grounded. 

. _ a. Mftphgle Grounding . - Cable racks installed in ; the electrical - 
distributiqn-5.ys"t^ ^manholes shall be properly connected to the No. 2/0 
continuous grounding' conductor by means of No. 4 AWG uninsulated stranded .. 
copper cable. Connection to ground cable shall be by means of bolted-clamp 
terminals, or approved molded fusion-weld process.,- The ground wire shall 
be' neatly 'and firmly attached to the manhole walls . . 
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b. Transformer -Station Grounding. - Transformer-station grounding 
shall be as indicated' on drawings- A bare copper 'cable not smaller than. No. 
2/0 AWG shall be installed not less than 2k inches below. grade connecting to 
the equipment, and the fence. Fence and equipment .connections shall not be . 
smaller .than Ho. 2/0 AWG. Ground connections shall be made by solderless 
lugs, or shall be welded by an approved molded fusion ' process t - 

. c. ' Building Groundi ng - A bare copper cable not smaller 
than No. 2jo AWG shall be installed in each service conduit and shall, 
connect to the continuous grounding cable in the manholes. Hon- 
our rent -carrying metal parts of electric equipment shall be effectively 
grounded by connection to the bus. The ground bus shall be connected.. 
to the lighting system neutral, 2/0 continuous grounding -cable and 
water-service. Ground conductors shall be- copper wire, cable, .or bus 
bar of the type and size as indicated, or as required by National 
Electrical Code- Ground conductors shall be installed in a neat and 
workmanlike manner and shall be securely held in place by means of 
straps placed at proper intervals. Connections and splices in the 
grounding system shall be made by means of solderless connectors, ex- 
cept where solder-type lugs are furnished on equipment. 

— * lightning -Arrester Grounding Conductors . - Lightning-arrester 
grounding conductors shall be bonded to the No". 2/0 AWG continuous ground- 
ing cable'. Ground conductors shall be not smaller than No. 2/0 AWG for 
distribution-class arresters. Ground connections shall.be made with solder- 
less jConnectors or 'approved molded fusion-weld-' process. When the installation 
is complete and all grounding "groups" are bonded together the complete 
system should measure no more than 15 ohms. ■■ If this value cannot be reached 
the Contracting Officer shall be contacted for further instructions . . 
Additional ground rods shall be used, in the area of the riser pole, if 
required to establish an effective ground and payment for these additional 
rods will be made under Item "Miscellaneous Metals". 

. 27-27. CONNECTIONS BETWEEN AERIAL AND UNDERGROUND SECTIONS. - Where 
the system changes from aerial to underground, the underground cable, shall 
be extended up the pole in rigid conduit, ■to" the crossarm and shall terminate 
in single-conductor capnut-type outdoor potheads, as shown on drawing. 

27-28'. ' CONNECTION TO UTILITY LINES. - The., contractor shall coordinate 
the work with the Huntington Electric Light Company and shall provide for 
final connection to the lines' of the power -company at no additional cost to 
the Government. 

'27-29. BRIDGE LIGHTS'. - Bridge lighting units on aluminum standards 
shall be furnished and installed' on -the' bridges or at the entrances thereto 
as shown on the "drawings." - 

27-30. CONCRETE. - Concrete work 'shall 'conform;.:to, the requirements of 
Section CONCRETE. 
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27-31. TESTS. - a. Operating Test . - After the installation has 
been completed, and at such time as the Contracting Officer may direct, 
the contractor shall conduct an operating test for approval. The 
equipment shall be demonstrated to operate in accordance with the re- 
quirements of this section of the specifications. The test shall be 
performed in the presence of the Contracting Officer. The contractor 
shall furnish the necessary instruments and personnel required for the 
test, and the Government will furnish the necessary electric power. 

-• g^Qund -Resistance Measurements . - Ground-resistance measurements 
of each group of ground reds shall be taken and certified by the contractor 
to the Contracting Officer. The contractor shall submit in writing to the 
Contracting Officer upon completion of the project, the measured ground 
resistance of each ground rod and grounding system, indicating the location 
of the rod and grounding system, as well as the resistance and soil conditions 
at the time the measurements were made. When the building water service 
is used as a ground or part of the grounding system, ground-resistance 
measurements shall also be made of this connection. Ground-resistance 
measurements shall be made in normally dry weather, not less than k8 
hours after rainfall, and with the ground under test isolated from other 
grounds . 

£.' Factory Test Reports . - Factory test reports on equipment, 
including the impulse tests specified for transformers, shall be certified 
by the manufacturer or testing laboratory and furnished by the contractor 
to the Contracting Officer. 

27-32. GUARANTY. - The following equipment furnished under this 
section of the specifications shall be guaranteed in accordance with 
the guaranty provisions of the SPECIAL CONDITIONS: 

Cable and wire, 5,000 volts and above 
Lightning arresters 
Primary fuse cutouts 
Pot he ads 

Bridge lights 
Transformers 

27-33. PAYMENT. - Ho separate payment will be made for the work 
covered under this section, and all costs in connection therewith, including 
concrete, cement, reinforcement steel, and transformer pen shall be 
included in the lump-sum contract price for Item No. 87, "Exterior Electrical 

Work . 
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SECTION 28 

STRUCTUBAL STEEL BRIDGES 
(Items 75 and ?6) 

(IHDEX) 

Paragraph No. Paragraph Title ffege No. 

28-01 General 2 8 - 1 

28-02 Materials and Workmanship 28-1 

a . General ja 

b. Structural Steel 28-1 
c\ Shear Connectors 28-1 

d. Bridge Bearing Pads 28-1 

e. Miscellaneous 28-2 



28-04 Design 



to . Holes 
c". Kuts 

28-06 Erection 



28-07 Painting 

28-08 Payment 



28-2 



28-05 Workmanship 2 °~ 2 

a . Connections „-2 



28-2 
28-2 

28-3 
28-3 



a. Driftpins - 

b. Gas Cutting Torch 28-3 

c. Preparation of Bearing Area 28-3 



28-3 
28-3 
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SECTION 28' 

STRUCTURAL STEEL BRIDGES 
(Items -75 "and 76) : 

28^01. GENERAL. - ' The steel for the Service and Access Bridges; :■■: 
complete, with 'structural' steel shapes, steel bearings/plates, expansion 
plates, '.bars,' 'shear connectors, .and all necessary welding, and other 
fastenings/ shall he constructed ' in accordance wft'h these specifications 
and with details!, sizes, and dimensions and at the f locations stem on ■ *f 
the, drawings". ""'. .' s " .',".' ... --.'-.. 

28-02. MATERIALS AM) WORKMANSHIP. - a. General . - Materials 
shall conform to the applicable" requirements indicated "in this : paragraph 
and the workrcanship to Section 31: and' as further specified in this . 
paragraph. Fabrication, delivery, storage r and : ' erection shall conform - 
to the current specifications "Standard Specif ication for Highway Bridges 
of the American Association of State Highway* Officials; and to ! the - - 
"Standard Specifications for Welded ' Highway and Railway Bridges" of ■ " \- 
the ".'American' Welding Society,' except as otherwise rioted on the drawings ■ 
or..spec;ified. ' .'...,', '-,'", .'."'' "" "/".' '.,.'.'.-, 

'*' '' (l) The contractor shall furnish, without extra'cost 

to the Government, two certified copies of all mill reports'' covering 
the chemical, and physical properties of the steel used in the work 

under this .specification. ..:',-.". '.'.■' '.!■'.'■■ . 

' (2) Substitutes of sections, or modifications of details, 
or both; shall b'e. made only when approved by the 'Contracting 'Officer. ' 

,(3) The contractor alone shall be responsible for all 
errors, of fabrication and for the correct fitting of the" structural : 
members shown on the shop drawings. . ' 

b. Structural Steel._ - Structural steel shall be welding ■ 
type structural steel and shall conform to the requirements of Paragraph 

30r02, . .... ,., ■ - -. ■■ r: ■■r.- 

c* "Shear" Connecters. - ' "Studs shall have solid or granular- 
flux filled ends and shall conform to ASTM Designation A-IO8-58T, and 
AlSXtOgO Cold Drawn Steel." Studs' shall be "'fastened to .plate by end 
'welkins in the shop, or the field 'using an 'approved stud welding gun. 
Ko,, paint shall be applied to/any" surf ace of" the shear connectors or 
to the 'upper surface of the plate to' which It is 'to be welded'. ■ 

, d. Bridge. Bearing Fads . -.Bridge bearing pads, similar and 
approved' equal .to Fabreeka Products Company bridge' masonry plate pads 
or Johns -Manville #600'Bridge Bearing fed, thickness : as ''indicated'. 
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e. Miscellaneous . - Miscellaneous items shall conform to 
applicable requirements of Section 30. 

28-03. INSPECTION AT® TESTS. - The material to be furnished under 
this specification shall be subject to inspection and tests in the mill, 
shop, and field by the Government inspectors. Inspection and tests will 
be conducted without expense to the contractor, however, inspection in 
the mill or shop shall not relieve the contractor of his responsibility 
to furnish satisfactory materials, and the Government reserves the 
right to reject any material at any time before final acceptance of 
the structure when, in the opinion of the Contracting Officer, the mate- 
rials and workmanship do not conform to the specification requirements. 

24-04. DESIGN. - a. The design- of members and connections for 
any portions of the structure not indicated on the design drawings shall 
be completed by the fabricator. Shop drawings shall be submitted in 
accordance: with the SPECIAL CONDITIONS.. Such design shall .conform to 
the . requirements of the .-current issue., of the, Standard! Specification for 
Highway: Bridges, of the American Association of .State Highway Officials. 
Drawings 'Showing such designs, comparable in extent of information and 
detail to those issued by the Contracting Officer,.! shall be submitted 
for approval before any material is fabricated. Subsequent to approval 
by the Contracting Officer, no changes or modifications shall be made 
without, -.his consents _■ , ■-. 

b. -■ Shop drawings will not be submitted nor fabrication '. , 
commenced for the Access Bridge until the rock excavation. for the , , , 
spillway channel - has : bqe,n completed and has been inspected ,and approval 
given by -the Contracting ; 0f,ficer, in writing, prior to preparation of .' 
shop drawings :and ..fabrication.. .. In the. event there is any variation. . 
in the-rock surface. -.in the vicinity of .the bridge abutments, from that 
indicated on the drawings, the Contracting Officer will determine, if 
any redesign is necessary. In the event redesign of the bridge is 
required, such redesign will be performed by the Government, and an 
equitable adjustment will be made to the contract price for Item. No. ?6 
due to : the required changes . 

28-05. WOEKMAI^HIP. - a. Connections. -' Connections shall be 
.velded.as shown on, the-, drawings, -except where .bolting is indicated. 

b* " Holes . ■ -' Holes shall not be made or enlarged by burning, 
nor' will the. burning of unfair holes, in the. shop or field be acceptable. 
Holes i-n base or bearing plates shall, be drilled. Holes shall be pro- 
vided in members to permit connecting the work of other trades who will 
furnish the necessary templates or such information as may be required. 

c. Nuts. - . Nuts shall be of an approved self-locking type, 
or the bolt threads shall be upset to prevent backing off of the nuts . 
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28-06, ERECTION. - a. Drif tpins . - Driftpins may be used only 
to bring together the several parts; they shall not be used in such 
manner as to distort or damage the metal. 

b. Gas Cutting Torch . - The use of a gas cutting torch in 
the field for correcting fabrication errors will not be permitted for 
major member in the structural framing- Its use will be permitted on 
minor members when the member is not under stress, and then only after 
specific approval has been obtained. 

c. Preparation of Bearing Area. - Bearings shall be set 

in exact position and shall have a full and even bearing upon the concrete 
work of the supporting structure. Bridge seats which are improperly 
finished, deformed or irregular within the bearing area of the bridge 
pads shall be corrected befcre the pads are placed. 

28-07. PAINTING. - All structural steel and castings, unless other- 
wise noted on the drawings or specified, shall be painted as specified 
in Section, PAIKTIKG, of these specifications. Structural steel and 
connectors to be encased in concrete shall not be painted. 

28-08. PAYMENT. - Payment for furnishing, installing, and erecting 
the access and service bridge superstructures will be made at the 
applicable lump sum contract prices for Item J6 f "Structural Steel - 
Access Bridge", and Item 75, "Structural Steel - Service Bridge"; prices 
shall include the cost of all shapes, bearing plates, shoes, connectors, 
anchors, bolts, and expansion plates. Pavement drains will be measured 
and paid for under Item Kb. 73 "Miscellaneous Metals". Bailings will 
be measured and paid as under Item No. 77, "Aluminum" . Structural steel 
in expansion joints, including sections anchored in part to the intake 
tower and piers and abutments shall be furnished and paid for under the 
applicable items for "Structural Steel", for access and service bridges. 
Bridge lights and light posts will be included under Item 87 "Electrical 
Work, Exterior." 
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SECTION 29 

MISCELLANEOUS METAL ITEMS 
(Items 73, 7^, and 77) 



J 


(imdex). :v...*:„. 






Paragraph No. 


Paragraph Title 




Page No 


29-01 


Scope 




29-1 


29-02 : ' 


General •.'■::.■.■ 




29-1 


29-03 


Shop Drawings and Samples 
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29-C& 


Metal Fasteners and Anchor 


Bolts 


29-1 


29-05 


Miscellaneous Structural Steel Items 


29-1 


29-06 


Steel Guards 




29-2 


29-07 


Steel Pipe Bailings 




29-2 




a . Fabrication 

b. Anchorage 

c. Removable Sections 
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Wrought Iron Pipe Bailings 




29-3 


29-09 


Chain and Attachments 
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29-10 


Steel Stairs 
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■ SECTION 29 

MISCELLANEOUS METAL ITEMS 
(Items 73, lb, and 77) ■ 

29-01.' SCOPE. - This .section covers the furnishing and installa- 
tion of miscellaneous metal items not covered in other sections of the 
specifications. . 

29-02. GENERAL. - a. Materials and workmanship, .except as other- 
wise specified under this section, shall conform to the .applicable, 
requirements of Sections 30 and 31, Shop drawings shall be submitted 
for all specified items, for all shop fabricated metal items and as 
required to complement the contract drawing details. Items furnished, 
unless otherwise specified or indicated on the drawings shall' be standard 
manufacturer's products fabricated in accordance with the best shop 
methods . The contractor shall .verify all measurements and shall take 
all field measurements necessary before fabrication... Items indicated 
to be galvanized shall- be hot-dip galvanized after fabrication.' All 
.exposed fastenings shall be .of' the same material, color and. finish as 
the metal to which it is applied, unless otherwise shown or specified. 
Material shall be free from defects, and of the best commercial quality. 
Supplementary parts customarily necessary to complete each item though 
such part is not definitely shown. or specified, shall be included. 

b. All ferrous metal items exposed to. the weather and: exterior 
to structures such as gratings, floor plates, manhole covers, and frames 
shall .be galvanized. Interior metal items,; except as specifically 
specified, need not be galvanized except that all wrought iron pipe ■ 
railings and wrought iron rungs and all pull bars shall be galvanized. 

'29-03- 'SHOP DRAWIKGS AND SAMPLES. '.- a. Shop drawings for all ■ 
parts, .of the work hereinafter designated, shall be submitted to the . 
Contracting Officer for approval in accordance with paragraph entitled 
Shop Drawings of Part II,- SPECIAL CONDITIONS. Drawings shall indicate 
thickness of metal, all dimensions, construction details., reinforcement 
and anchorage . 

b. Samples of all metal fasteners and anchors shall be sub- 
mitted for approval. 

29-04. METAL FASTENERS ' AKD ANCHOR "BOLTS.- All metal fasteners 
and anchor bolts except those specified elsewhere to be furnished for 
and set with parts included in : ot.her. sections of these specifications, 
shall be provided hereunder ' where necessary, and required for completion 
of the work. 

29-05. MISCELLANEOUS STRUCTURAL STEEL 'ITEMS .~ - All miscellaneous 
structural steel items such as steel access covers, bars, angles, pull 
bars, lifting eyes, and plates shall conform either to ASTM Standard 27 
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or A-36-6OT or Federal Specification QQ-S-7*Ha, Type I. Welding quality- 
steel shall be provided where required. 

99-06. STEEL GUARDS. - Where indicated, steel guard for 
door and other openings shall be protected with structural steel members 
anchored in the concrete with welded steel" straps. 

29-07. STEEL PIPE RAILIKGS. - Pipe rails shall be steel, pipe- , 
conforming to Federal Specifciation WW-P-Uo6a, except that bend sections 
shall conform to Federal Specification WW-P-40*J-a . Pipe shall' be of size 
and weight indicated. All pipe railing, except within structures, shall 
be hot-dip galvanized after fabrication. . 

a.' Fabrication. - Jointing of post rail and corners shall . 
be as follows . 

(1) Mitered and welded- type joints made by fitting- post 
to top rail and 'intermediate rail to post, mitering corners, groove . 
welding joints and grinding smooth.- Railing splices shall be butted 
and reinforced by -a tight-fitting interior sleeve not less than 6 inches 
long. 

(2) Railings may be bent at corners in lieu of mitering 
and welding or using fittings, provided all such bends are made in suit- 
able jigs and that the cylindrical cross section of the pipe he main- 
tained through the entire bending. 

b'. Anchor age. - Unless otherwise shown on the drawings, pipe 
railing shall be anchored as specified below. ■:- 

(1) Where shown, installation of posts on concrete, 
shall be provided with pipe sleeve inserts', size as shown. and shall be 
set and anchored in the concrete.-. -Posts shall be- inserted in sleeves, 
leveled, plumbed, and calked solid with molten lead or lead wool. 
Anchorage joint shall be covered with- pipe collar pinned, to po£t t Ends 

of rails shall be secured by means of standard steel pipe, flange anchored' 
to masonry or concrete walls with expansion bolts, toggle bolts, or 
cinch anchors. 

(2) Where indicated, posts shall be set in standard 
steel pipe floor flange securely anchored to concrete with expansion 
bolts. 

(3) For steel stairs, '■'railing shall be anchored to 
steel channel stringers as detailed. -" .-.-■''•. 

c. Removable Sections . - Removable sections shall be fur- 
nished as indicated ! on the drawings . ■ : 

- 29-2 ■ 



2-9-08. WROUGHT IRON PIPE RAlUEGS. - Wrought iron pipe railings 
shall conform to the applicable requirements of Paragraph 29-07 and 
to the requirements detailed on the plans. 

29-09. CHAIN AND ATTACHMENTS. - Chains shall conform to Federal 
Specification RR-C-271a with Am-1, Type I, Grade C, Class 4. Types of 
attachments shall be as required for a complete installation, including 
. spring, snaps, and forged, ste^l.^eye. bolts,. _' ... , . _ 

29-10. STEEL STAIRS; - Ships " 'ladder shall be fabricated " Si 
,, ...erected where .shown. .., ; . , . p .. . , t ,.. ( .. . 

'\.,[ r -r : ^-UV'^STEEi V LAPD^"1: -^ ;,s|eel: "ladders;. shall ;bel of" t£e, bar and 
_ ; :H"ng : type, ^constructea of- structural steel. In accordance with /the ; V 
details... ancV the fQliqwing minimum. .requir"emehts%; ' Stringers' shall' tie a 
minimum'"'3/'8-inch"by 2-l/2-inch mild steel bars'V#itted w;i"th; anchor lugs 
for securing to concrete as indicated. Rungs shall be 5A- inch' 'minimum 
.,. ropnd,. .SQlid., section, steel, rods,,, fitted into, punched holes in stringers, 

.welged'/and, ground' smooth,..; V Ladder^ each end., and at 

■ /intermedial points^^ "- . '";..' "" -\:;.' ' ■ : ''"'"' ; ; ^'"' [ ;.'""' 

' ' ' "' ' * 29-]& ; ' ci&KERE0 STE$£ PIRATES- im„ FRAPs'.. ;- '"Frames shialj, W all 
welded construction of standard /'steel 'shapes 1 with anchors 'Tbr' concrete. 
..Frame. construction shall , be,. s«e.h that tops of frames and, cover plates 
.,/. kill' finish .flush' with'.' floor!. ■■' Covers shal : lri>e staiSard 1 checkered .steel 
.'.'_' plate's.; conforming... to, .Fe^eral/^eci.f icatibn''QQ-F-tf6l^;.^e [l£J ;,' Ifei^hts 
.;.. afid thicicnees'es^pf,. metal, shall be as detailed, "and steel, other 'tKgif 
'"., ;chiecl^ered; steel plates. .s 
.,'. or A$TM ^7r58T,."PT A§£-6p2'^ '/ft! sfcarp .edges arid' burrs shalX^bW removed 
.. from .cover units. : a.nd\ exposed." edge's"".. ' \ ;'" *; . v! " 7 [ "' : \ .','';'.;'^ ;" ; ' : '. 



: ,,., :r „, : ,.29*13," ; mTAX>, GRATIS ;AHP, FHAMES^.;, - \ Metal ; gratings- ;shali;"cphf orm 
to' the requirements. o£.,Fed;eral.' Specif icatipri"'RR-Q-'66i J i ';Type;' 'l. ' ; Edges 
of all gratings' shall" be "banded/'and all gratings "shall be hot galvanized 
,, to, cp#£qrmtp, .Federal Specif icatipn. i QQ-Sr775a^. Class £. Frames shall 
. : .be,.pf standard' .steel . angle sV and' s^il''"te"!all-wjelld'ed'"fcfens"tr^uctipnj ! .and 
, ; galvanized . tp.' match' grating, ' : "frame's shall be. "provided with; 'Wtel'ded-on 
anchors'. " "' ■-■■■"■-■■■-'■.. 

\",*^£rli^ -/^er^-indicat^^ 

-.. and ■la' r nding"s- ; sha'll- havp,'me'ta3.,. safety,' 'treads' sizp 'as' shpwri..' 'breads shall 
,be ;i^taiied./a''r)4/&nchQ'red^ in", accordance with the 'manufacturer's. ;ihstruc- 

.. tionsV.,../."""''." : T!.\.,. .' ' "",." '■'.. / l . ''.'■. *\'-'.'. •"■,'''.".■', -!."... ', " " ' i '"~' ;" 

29-15- ' ALtlktNUM'.' - " a» ' iS enerai'. - " All aluminum work," ;except 
aluminum letters, and all necessary bolts and fastenings; and btrier 
: it^ms.as. .cabled., fpr on „t^e, drawings ...shall be furnished a.nd installed 
und'er/.ItWm.' ''Aluminum,'' /.'".'" < ^.. ^.,::r'T~ : r:Tr ;: :''" x ^:' "V-"-'"-' 1 .-/;' 1 .. '■;: 
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b. Materials , -.(l) Bridge, railings .shall be.simil.arand 
approved : equal to types indicated on the drawings'. . .... . -• 

(2) Pipe for pipe railings shall conform to ASTM Spec- 
ification B2^1-59T, alloy 6o6l,,„. Temper, T§.. ...Hatch .covers,,... angle frames, 
ancTother items ■ of structural aluminum : shall'. conform to.. Federal Spec-. . 
ifications QQ-A-270a, Ailoy '606l, Temper 'T6,. or QQ-A-327b, ...Temper, T6, '. 
as applicable'. Rivet and belts shall be structural aluminum, alloy ^ . 
conforming to 606I-T6. 

" '' 9. : ' ^ortoiianship; - Materials and' workmanship .shall conform.. , 
to the applicable requirements of "Specifications for Structures of 
Aluminum Alloy 606I-T6", Second Progress Report .of the .Committee, of 
the Structural Division on Design 'in .Lightweight 'Structural Alloys, 
of the American Society "of .Civil Engineers. 

■ <Li / ^tailation. - .The railings and 'other items shall be .' 
installed in a 'f irst class, workmanlike manner. Anchor bolts , grating, 
fasteners', washers/ and" all parts or devices necessary" for.. proper .'instal- 
lation, whether or not fully detailed on the drawings, 'shall be furnished 
and placed by the contractor. Where aluminum is secured to concrete 
work, corrosion -resisting steel anchors shall be used..... All nuts, screws, 
and other fastening devices' shall be tight., No .materials shall.be used 
which will "react on' aluminum. . Hatch" covers shall be fabricated . and . . 
Installed ' complete with .hinges" and handles. No welding will "be permitted 
except a.s indicated; .Painting will not' be 'required. 

29-1.6. "PAIMTIKG". - Surfaces, of miscellaneous .metal items embedded 
in concrete shall not 'be painted. Surfaces' of all other items: specified 
herein' shall ; be painted in accordance with section entitled, PAIHTIKG. , 

29-17. PAYMENT. - a. Aluminum . ..- Unless elsewhere specified 
to be Included' under" other payment/items, measurement ana' payment for 
all aluminum, as' called for on the drawings will be 'made under Item No., 77, 
"Aiusiinum"! ' .fee contract unit price per pound of aluminum shall. include 
the cost of furnishing, (including' non-aluminum items as required) and . 
installing. all materials in accordance, with the drawings and the spec- 
ifications . 

.b. Miscellaneous' Metals. - Unless elsewhere specified to 
be included under other payment items;, all miscellaneous metals as 
called for on the drawings will be made' at the contract price per pound 
for Item No. 73, "Miscellaneous Metals". Items to be paid for under 
miscellaneous metals include steel and wrought iron pipe railings and 
rungs, pull bars, stair treads, chains, inserts, and such items so 
identified' for payment on the. plans. ;■ The contract price per pound 
shall include tne'eost of furnishing and installing all. accessories 
and attachments in accordance with the drawings and specifications. 
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$.' Structural Steel - Miscellaneous. - Unless elsewhere 
specified to be included under other payment - items, all miscellaneous 
structural steel items as called for on the drawings will be made at 
the contract price per pound for Item No. Jk, "Structural Steel - Miscel- 
laneous". Miscellaneous structural steel items to be paid for include 
steel stairs and ladders, crane rail supports, and frames and anchors 
at openings (except doors), and hatchway covers and gratings. The 
contract price per pound shall include furnishing and installing of 
all required attachments . 
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-r. ,,:■-; ,:.■■-'- <■•:< . ■ ..-, SECTIOKSO-' ^-- ■ " ■■.; 

30-01. STANDARD SPECIFICATIONS.; - a;' Standard ^specifications.^ 
of the following listed authorities whenever. cited herein are referred 
to^-by ^fee -of %he i; abbrevlalii^^-s'kow^- Tselbw;^ '■'■■'■O . U ■'■:":-. r^ . :-./; -O'/- 

HAMS ^ ABBREVIATION 

FederalN3jbec^ficatiohs_'V^ 3pec r , '-'■ 

;; ' Miiiitary'-Speclf Ibations'-^^^ £f^"-'L - U -/ i; ;, -r I t- 2 : - ' ,M33S ror JAH 

U. S. Army Engineer Waterways Experiment . Station CRD-C 

; . : ' !: -"'-'^<>V': Box ; '^3ly^^ s ^»^i Mississippi ^t.'OiT-.^S^'r -v> C\" 

American Society for* Testing* Materials^- ;_ ^-.^-^ ii-i ^ ■*$&%& -:'$'-: 
1916 Race Street ~ 

Philadelphia 3> Pennsylvania: s:-r^ -;■?■■■ '"-■ .^Ur-'-.a- ■ : -. ;■> -■'>£ 

■•:;.:• ^ ■■vi-o^ ,- Refei*eriefe ■ cbptW'of 'speicY^ica^ionsi 'pub'liehe'd^'b-yJfa.gencies 
of- :; 4He"' : DeJjfr^iie : nt r -:of -Defens^are pti' tfiler: te the-; Off ice of > ^ thei. Contracting 
■'"-Of fie'e'r -V^nd'' '&ay b'e^iewed' ky ' i«te're"Sted' J - parties ufcottt tagquefctv; Copie s 



*>£* $%&.■. S#ec%V'taay : be^oota£Ked at ; ttcfl&naX- cos^ ! t^«i4ttnB.* : to-;-1A^.-SUper- 
intendetit' : 'of I5cH2umehts^$V SV't&vern&ent Printing Office,/ Washington 25, 



shown' above.- 1 ■'■■^^- ';c--''.;^ 



or staMard" 

tions, to which the items is required to conform. - , ; yoj^vy-z-j':: 

: --- y - : : 30tO&'^STrafc&JI^^ QQ-S-7^1a, 

"Steel Plates, Shades'; attd 8^v\Catfbi«^^ or^II. (as 

specified or as shown on the drawings), Class 1. Wherever Type I steel 

-■:-:i:< X ■- \ :: ^ -Requl^mettts- i%'- r . Federal" Speci-f ic&tioni Q&*S~$aay: parai- 
graph 3.6 for identification marking are : weiyed' f or Type I 'structural 
steel. Identification marking of type will be required whenever Type II 
steel' %s" rehired 9^s^^M^S£^^^^J^^\!^VO^^'^^ -furnished, in 
which c&se^^^ebents^r^su^ ,.-'"'>" '' -*■ '-"^y 



to ; mm- at- 

when steel conforming to QQ-S-7ta>'%pr : I,^s.-&^^ 

or also he may at his option furnish steel conforming to ASTM A373-58?, 
Specifications for "Structural Steel for Welding" when steel conforming 
to QQ*S-7^1a, Type II, is speci^eB. or indicated. 
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d. The contractor may at his. option furnish steel conforming 
to ASTM A3^-60T in lieu of steel conforming to Federal Specification 
QQ-S-7^1a, Types I and II>. „ : Identification marking of type will he 
required whenever steel conforming to ASTM X36-6OT' is provided except 
when certified mill reports are furnished, in which case requirements 
for such marking will he waived. 

30-03. STEEL, CONCRETE REINFORCEMENT. - Specified and included 
under Section "Concrete". 

30-0if. STEEL FORGINGS. - ASTM A235-55, Specifications for "Carbon 
Steel Forgings for General Industrial Use", Class as required. 

30-05. STEEL CASTINGS. - Federal Specif ication.QQ-S-68lb, "Steel; 
Castings", Class 2. 



30-06, STEEL. BOLTS AND MJTS*; - Bolts - Fed. Spec. FF-B-575b;. 
Nuts - Fed. Spec FF-N-836. Unless otherwise specified, steel for 
holts shall be Grade 1 and for nuts shall he Grade A. 

" "30-07. "ALUMINUM. - See Section 29. 

30-08. CORROSION-BESISTING STEEL' PINS AND BOLTS. - Corrosion- 
resisting steel bolts, studs, nuts, washers, bars and shapes shall 
conform to Federal Specification QQ-S-763B, "Steel Bars, Shapes, and 
Forgings,- Corrosion-Resisting Steel", Condition A,. Class 3.0^, and /to , ■■■ 
the applicable requirements of Paragraph, "STEEL BOLTS" above. . 

30-09. EOT-ROILER STEEL, FOR SHAFTING, SLEEVES, AND ROLLERS... - 
ASTM Designation A 107-52aT for "Hot -Rolled Carbon-Steel Bars%, 

30-10. BR0N2E. - a. Castings ■ - Federal Specification QQ-L-225, 
"Leaded Tin Bronze Castings and Hirgh Leaded Tin Bronze Castings", 
Composition .6. . - 

...' : " b.. ; Itoganese; Bronze Castings . -federal Specif ication ; Q§-B-726c, 
"Bronze, Manganese and Aluminum-Manganese,,. Castings". . '-, 

c. Rolled: Manganese bronze and Manganese Bronze Forgings . ft 

Federal Specification Q.Q-M-80, "Manganese Bronze Bars, Plates, Rods, 
Sheets, Strips, Flat Wire, Forgings, and Structural and Special Shaped 
Sections "y- Class A,, temper half hard. .-■.:. 

30*11. BRASS. - a. : Sheets ? Plates and Bars . - Federal Specification 
QQ-B-6l3a, "Brass, ( Copper-Zinc Alloy), Leaded and Non-leaded; Plate, 
Rolled Bar, Sheet ahd Strip", Composition and Temper as required. 

: ;,b. . Castings . - Federal Specification QQ-B-621b, "Brass; 
Castings, Leaded Yellow", Composition B. 
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c * -. Hgiygj. Brass . - Federal Specification QQ-N-35/ "Naval^Brass; 
Rods, Bars*/ Wire'J'ihapes and Forgings and Flat Products with Finished .. 
Edges'', All.-.h^ass. shall be of this material except as otherwise specified. 

;; : . 30-12. COPPER, -Federal Specification QQ-C- 576a, "Copper Plates,. 
Rolled Bars, Sheets, and Strips", Temper as required. 

\:/r 30*13. .SHEET LEAD. - federal -Specif ication QQ-L-201d> "Lead> '" 
Sljeet", Grade B. . -. . ;: " 

30-1^.' ZIHCv- Federal Specification QQ-Z-351a, "Zinc, Slab 
(Spelter) V IType IH. .; ''''.'"','.■' 

30-15. BABBITT METAL. - Federal Specification QQ-T-390, "Tin .Alloy 
Ingots and. Castings and. Lead; Alloy Ingots and Castings (Antifriction, 
Metal) for Bearing Applications", Grade 3- 

3.0-1^ SAEEH^ADS. - Federal' Specification BR-T^-6*6l, "Treads ; 
Safety, Metallic", Type B, Class 6, size as indicated. 

,30-17. , spspfy FLOOR GRATING. - Federal Specification KR-Qi-66la, 
Type I, galvanized, edges shall be bonded. Fasteners shall be of an 
approved, type. , . 

„ 30-18. STE$L FLOOR PLATES. - Checkered steel plates shall be 
standard platen- conforming; to Federal Specification QQ-F-46.1, Type II. 
Weights and thicknesses- of metal shall;' be. as detailed/ Plates other 
than checkered steel plates shall: conform to Federal Specification ■ 

Q,Q-S r 74,la or ASTM A 7 or A 3.6 1. " ' • , ' ' ' : '' : " V 

30-19. KON-METALLIC WATERSTOPS. - Waterstops may be composed of 
natural' rubber, a, suitable synthetic*. rubber, a, blend- of natural and 
synthetic rubber, or of polyvinylchloride .;.: Rubber waterstops shall 
comply with the requirements of CRD-C-513^0, ■ "Corps of. Engineers Spec-: 
ifications for Rubber Waterstops". Polyvinyl chloride waterstops shall 
conform^o the. requirements Qf CBD-C-572-60A, "Corpisiof -Engineers Spec- 
ifications for Polyvinylchloride Waterstops". ' '-- 

.30-20.' ,RUBBER GATE SEALS, - The/material for gett : e seals shall be 
compounded of natural ^rubber containing. .only carbon blacky i zinc oxide, 
accelerators, vulcanizing agents, antioxidants, copper inhibitors and 
plasticizers-i Physical characteristics shall-meet the following • 
requireme,ntsj v •..,,.: . ,.■•_■• / '■- 
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Physical Test ■ Test -Value Test.;>fe.thod Specification 

•Otensile Strength 2500 p.s.i. (mih) ■ '' Fed. Std. '601, Method No. -4111 

Elongation at break 450$ (min) Fed. Std. 601, Method No. kl2l 

300$ Modulus 900 p.s.i. (min)' Fed. Std." 601, Method No. bl3\ 

Durometer Hardness ■ ' ■'.■■• -■ 

Shore lype A 60 to 70 Fed. Std. 601, Method No. 3021 
Water Absorption : "■ ; 5$ by weight'(max) Fed. Sta.-' : 66l, Method -No. r 6631 

Compression Set 30$ (max) Fed. Std. 601, Method' No. 3311 

Tensile Strength 8ofo (min) of Fed. Std. 601, Method No. Jill 

after aging '-tensile strength Oxygen bomb method ' ; ' 

Adhesion on 18 ounce 18 lbs- per inch Fed. Std. 601/ Method No. 8011 

cotton farbic (min) or 8021 

30-21. JOINT SEALING COMPOUND.-- Sealing ■crittrpbiind shall conform ■ "'- : 
to Federal Specification TT-S-00227, Class B, self -curing color as 
selected by the Contracting Officer to match contiguous concrete. 
Rope yarn used for backstops shall be the raveled strands of rope fiber 
free from oil or other ''staining element. 

a. ~The ; entire quantity of sealing compound proposed for use 
shall be stored o'ti tlie project 'site in sealed and labeled containers, 
or segregated at the source of supply, sufficiently in advance of need 
to allow 30 days for testing. Sampling and testing will be done by 
the Government in accordance with referenced specification. The con- 
tractor shall provide all required samples. "The cost of the first test 
will be borne by the Government. If the sample falls to meet the 
specification requirements, the material represented by the sample shall 
be replaced, and the cost of retesting will be deducted from the payments 
due the contractor at the rate of $100 per sample retested. 

30-22. : IRON CASTINGS, GRAY, -'federal Specification QQ-I-652a, for 
"Iron Castings, Gray", class : 'as indicated -or specified. Tensile tests 
and chemical analysis will 'not 'be required. 

30-23. MALLEABIE : IRON CASTINGS". '--Federal Specification QQ-I-666c, 
"Iron Castings, Malleable", Class J A/' ' 

30^. MALLEABLE IRON FITTINGS.' : - ; Federal Specification WW-P-521b, 
for "Pipe Fittings;' Malleable -Ixbn :(Serewed), 150-pouna". 

30-25. SHEET IRON. - Federal Specification Qfi-S-775a, for "Steel 
Sheets, Zinc-Coated" and QQ-S-636, for "Steel; Carbon (low carbon) 
sheets and strips", as applicable. 

30-26. SOLDER. - Federal Specification QQ-S-571c, "Composition 
SN50". 
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30-27. BRASS PIPE AND FITTINGS. - Federal Specification WW-P-351> 
for ,f Pipe; Brass, Seamless, Iron-Pipe Size, Standard and Extra Strong", 
Grade A, and WW-F-460, for "Pipe-Fittings; Bronze (screwed), 125-and 
250-pound", class as required. 

30-28. COPPER TUBING. - Federal Specification WW-T-799a, for 
"Tubing; Copper, Seamless (for use with Solder Joint or Flared-Iube 
Fittings)". 

30-29. VALVES. - Federal Specification WW-V-51&, for "Valves, 
Bronze, Angle. Check, and Globe 125- and 150-pound, Screwed and Flanged 
(for Land Use)". WW-V-5^, for "Valves, Bronze, Gate; 125- and 150-pound, 
Screwed and Flanged (for Land Use)". WW-V-58, for "Valves, Cast-iron, 
Gate; 125- and 250-pound, Screwed and Flanged (for Land Use)", as 
applicable . 

30-30. CHAIN AND ATTACHMENTS. - Federal Specification RR-C-271, 
"Chain and Attachment; Standard, Miscellaneous". Chain shall be Type 
I, Grade C, Class h 3 unless otherwise indicated on the drawings. Types 
and classes of attachments and accessories shall be as called for on 
the drawings. 

30-31. STEEL PIPE. - (including black steel pipe). - Federal 
Specification WW-F-406, "Pipe; Steel and Ferrous Alloy (for) Ordinary 
Uses (Iron-Pipe Size), class A or B and galvanized if so indicated on 
the drawings. 

30-32. WROUGHT IRON PIPE. - Federal Specification W-V-kkVo, 
class A or B and galvanized if so indicated on the drawings. 

30-33. WROUGHT IRON SHAPES. - Federal Specification QQ-I-686b, 
Grade B, galvanized, if indicated. 

30-34. PAYMENT. - No separate pajonent will be made for the work, 
materials, or supplies covered in this section of the specifications 
and all costs in connection therewith shall be included in the 
applicable contract prices for the items or structure involved. 
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;\ ' i •■'-■■" ■--;*-: '■■ -■■'■■ "SECTION 31 ' 



■■.,■■■■1 •■' ■"- ■-■ : -miAt\'imK : MBMeA^x6¥i } M(kiM l ^6M " y:i •■'""'-" ■■"'-'-■»■■; 
-•^■■•-v-; ■""■ :■;;■■- ■' : :.-.'- : '■'■-' 4r©;'^sc£i^HE0US p^o^|si6ns '; ';'/■'-■;■' ;i :; ; ;.!' ';,:',; 

■ ::: 3l^li : ' v: ' : SCCJPB. -""' 'Tills -Section specifies thfe" wo&tanshlp standards; \ 
applicable "to'the various -phases : of ' ; metalw6rk fabricat'iori, ;the raetlibds'-' ; 
and precautions for""erection-"of metal ■ structures' arid machines, the; '"' . : 
general'requirements for 'tests and trials' on such structures' ancT ; " ^/\ 
machines ; to 'Insure ■ conformance with the specifica£iohsy'"'and miscellaneous 
requirements' incidental"' tcr'thework. - '-*'■' ';'■■ . : .•"-.-,.' , 

■ ^-' ; 5i-CJ2'.- WOMANSHIP. - /a.' General. - Material shall : be 'thoroughly 
straightened : by 'Methods 1 : that will ; not 'result in injury, ''except that ' ■'■'■ 
sharp''kiriks ;: 6r benSs' : in" /members ^to be "straightened will be cause for ; 
re5ec^ionI : ''-FSnished :! members shall be'free frcm kinks, bends, or 'winds -. ; 
Shearing shall be accurately done, and all portions' of the work neatly 
finished. Corners shall be square and true unless otherwise shown on 
the drawings 7 v ; Re-entrant cuts shall be 'made In ^workmanlike -manner 
andy'whe're they' ; canhpt' : be made by shearing,' a rectangular punch may 
be used;' : 'Re^"enti i ant'' : duts : shail : 'be filleted- Unless- otherwise approved 
by the' Contracting 'Officer."- Bends, except for /"minor details, shsll'be 
made by approved "dies' ; of 'bending rolls'. " 'Where "heating : is" required, ■ 
precautions shall bVtaken to avoiS'"bverheatirig "the metal 'arid 'it' shall_ _ 
be allowed ^ to cool in : sucha manner as' not to destroy the original 
properties ' of the metal. Steel with' welds will" hit- be accented, except 
: wh'ere' ; weld'ing-is' definitely specif iect,'''cdiied for on the drawings, or ■' 
otherwise approved.' "All bolts y nuts, : and screws'" shall be tight. The 
ends of pipe, except for handrailing', shall be reamed.'' 

' " ' ' £* Dimensioha l Tolerances " for Structural ' Work. _ - ' (l) " Dimen- 
sions shall be measured by 'mean's" of 'an approved ' calibrated' steel-' ta£e 
of the same temperature as the structure at the time of measurement- 
Unfairness'" of- platework' shall be held to a practicable::. miiiimumi 

:: -"" ; ' c '•' (2) v "An'allowabie variation of : l/32- inch-is permissible ■ 
in the over-all ; length'bf members'' : with ■■ both '-ends milled ." "Members with-' ' 
out milled ends, which are to be assembled to other' steei : parts -of . the"' 
structure^, shall not deviate from the dimensions shown on the drawings 
'by more' than' i/i^~^^ : for h^ers^ feet) or less.. IhCl^hgtlv and by 
not - -Wore ; than; i£8- inch : f or" members ■OTer / ''30 > if e^'t^ in" length.-; - 

■ ; 3l r -b3^ 'WEIXJIKG". -' : -'a". - "Gerierar, - '"Unless" otherwise' authorized - ; 
or specif led, : welding shall be" by electric arc-weldiiii -process," 'using' ■ 
a' : methdd'' which '' excludes" "the atmosphere from the molten 1 metal.- Welding, 
unless specified -'-otherwise, : shall conform to : the applicable-provisions 
Of the' current AWS' "Specif icatioh for Welded "Highway "and Railway ' 
Bridges". Welding operators, including tack welders and machine welders, 
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and machines shall he qualified, and as necessary requalified, for the 
particular type of work to be done, as required by the American Welding 
Society "Tentative Standard Qualification Procedure", the U. S. Navy 
Department "General Specifications for Inspection of Material", .Appendix 
VII, "Welding", the U. S. Coast Guard "Marine Engineering Regulations 
and Material Specifications", or by Section IX of the "ASME Boiler and 
Pressure Vessel Code". The contractor shall certify by name, to the 
Contracting Officer, the welding operators so qualified, and the code 
under which qualified; The contractor shall require any welder to 
repeat the qualifying tests when, in the opinion of the Contracting 
Officer, the work of the welder indicates a reasonable doubt as to his 
efficiency. In such cases, the welder shall be recertified, as above, 
if he successfully passes the retest: otherwise he shall be disqualified 
until he has successfully passed a retest. Welding, except light caulk 
welding, will not be permitted in combination with riveting in the same 
joint. All expenses in. connection with qualification and requalification 
shall be borne by the contractor. 

b. . Inspection. - Welding shall be subject to inspection 
by Government, inspectors in conformance with the applicable- inspection 
requirements of paragraph 31-033- : The Contracting Officer may also 
require coupons to be cut from any location in any joint for testing. 
All sections of welds found defective shall be chipped or cut out to 
base metal and properly rewelded before proceeding' with the work. 
Should any two coupons cut from the work of any welder show strengths, 
under .tests,' less than that of the base metal, it will be considered 
evidence of negligence or incompetence and such welder shall' be permanently 
removed from the work. When coupons are removed from any part of' a 
structure, the members cut shall be repaired, at the expense of the 
contractor, ih.a neat and workmanlike manner with joints of proper type 
to develop the full strength of the -members and joints cut, with peening 
as necessary or directed to relieve residual stress. 

c_. Welding Equipment . - Manual arid automatic arc-welding 
machines and equipment may be of either the alternating current or 
direct current type and .shall conform to the requirements for arc- 
welding equipment as set forth in the AWS "Specification for Welded 
Highway and Railway Bridges". 

■ ^' Filler Metal. - (l) Unless otherwise specified or authorized, 
all deposited weld metal shall have elastic limits and ultimate tensile 
strengths not less than those specified for the respective base metals 
welded; shall have an elongation in 2 inches, using annealed samples, 
of at least 95 percent of the value specified for the : base metal or at 
least 75 percent using unannealed samples: chemical composition similar 
to that of the base metal and, when sub jected to. approved tests, shall 
have corrosion resistance at least equivalent to that of the base metals. 
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^ese/properties shall be determined by testing .in. accordance with the 

Kfn + pr0 L iS10 ^ 0f ^ e ^specifications, or as otherwise approved 
by the Contracting Officer,. ..,' 

..'(2) . Welding .electrodes and rods .shall be of a type 
and grade approved by the Contracting Officer.; of such chemical composi- 
,;°Vv ^ y3l F al . .Properties as. will produce the characteristics spec- 
ified- above;- -and --so ;adapte,d'':to-:the ^se'-'metar and 'thickness of parts 
to be welded as" will insure effective, penetration. and an. intimate ' 
uniform fusion of the filler and base metals, in -all' welding positions 
and under all conditions to be encountered, without undercutting "or 
overlapping. ; The electrodes shall conform to applicable provisions 
of the ASTM .-specifications . ' " . . / ' : ' ; 

„_ ^H ■ ggfriSJ Workmanship Bequirements, - (l) Welding Procedure. 
ine contractor, shall prepare, a schedule of welding procedure' for each 
. structure to be welded, including any stress-relief annealing,' .and ■ ' 
shall submit the schedules .for approval in,, accordance with'. the require- 
m ^t 8 l ! C > Bh °P'^awi»gs"-. .The procedures, shall be in accordance 
with the best modern welding practice, and shall be such as. to minimize 
residual stresses and distortion of the finished members of the structrre. 
bhpuld.it be. found .that changes... in any previously approved welding pro- 
cedure are' desirable, the Contracting Officer' will direct or authorize 
the contractor, to make such, changes.' Approval of any procedure, however, 
.wxll. not relieve the cpntractpr of ,t_he sole responsibility for' producing 
a finished structure meeting, all requirements of these specifications. 

(2) Stress-Relief Annealing. - Where stress-relief 
..annealing,. is specified or required on the drawings, it shall be in 
accordance. with the requirements of " paragraph 512 of the AWS "Specifica- 
tion, for Welded highway and Railway .Bridges", unless' otherwise authorized 
or directed by the Contracting Officer,- ' 

:■:.!■ ; (3.)', Welds. -- \AsGemDly of all .welded joints, before 

■ welding snail be suqh as to secure specified root openings'. The 
max.irnum length of ' bead laid, in any,'. one continuous or skip pass shall 
be that which. can b,e laid with one. electrqde.. Unless otherwise spec- 
ifically authorized, all welds she:!!" '.be of 'the type, size, and dimen- 
sions as shown on the drawings.' ' Welds 3/8-inch and -larger- shall "be 
made in not less than 2 passes; and, unless otherwise 'specified or 
authorized, shall be made with one. pass fcr each 3/16-inch of the 

.maximum thickness , of the weld metal, exclusive of back bead.' Welds, 
for watertight work shall be continuous and made in not less than 2 
passes .for butt joints, and for. at least one fillet weld, of "Tee n joints 

.and, lap joints. In all welding.,, the application of .the first pass 
shall, be given special attention to insure satisfactory penetration 
and,, fusion. of the filler and.' base.. metals: Preheating,, root-chipping, 
and peening shall be utilized ; where directed" to ' assure the soundness 
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of highly important or heavily stressed, connections and to relieve ' 
heavy residual stresses. Wherever practicable, peening shall be done 
by pneumatic tools. Unless otherwise. directed, the first and last 
beads of welded connection shall not be peened. The "housing" of 
welded r connections by. "returning ' or "boxing" shall be employed, as 
required, in accordance with approved. welding practice. 

(k) AssembllngDevices and Temporary Connections. - 
Preparatory to welding, the assembled elements of members shall be 
held rigidly in position by the use of approved devices adapted to 
the purpose, 'and capable of exerting pressures requisite to remove ■ 
local distortions and press the parts into intimate contact except 
where root openings are required. Bolts may be used for temporary 
connections provided that, the bolt holes are subsequently filled in • 
an. approved manner, with sound weld metal and ground flush with ad jaceifc 
base metal, unless otherwise authorised. Welding for temporary 
connections and bracing will be permitted provided that, where such ; 
we.lded connections do not form a part of a. .later permanent connection, 
such. weld metal shall be removed, where so directed, approximately 
flush with adjacent base metal and in no case shall depressions be 
left in the finished work. 

''['-' . '■ (5)' Preheating. - Preheating shall be performed where 
specified or otherwise required. The weldraents to be preheated shall 
be slowly and- uniformly heated by approved means, to the prescribed - 
temperature, held at that temperature until the welding is completed 
and then permitted to cool slowly in still air. 

V . (6) Welding of Steel Castings. - Castings shall be 
chipped,. machined or ground, to sound base metal at any surfaces which 
will be incorporated into welded connections. Major connections, 
designed for transfer of stresses, shall- not be welded if the temperature 
of the casting is lower than ICO degrees P. Castings containing over 
0-35 percent and up to 0A5 percent carbon or over 0-75 percent 
manganese, except -Classes 1 and 2 (Fed. Spec. QQ-S-68lb) shall be pre- 
heated to a temperature not to exceed U50 degrees F. and welding shall 
be accomplished while the castings are maintained at a temperature 
above 350 degrees F. Welding will not be permitted on castings con- 
taining carbon in excess of 0.^5 percent, except on written authorization 
of the Contracting Officer. 

31-Clj-. FLAME CUTTIES. - Low-carbon structural steel may be 
cut by machine-guided or hand-guided torches instead r.f by shears or 
saws. Flame cutting of material other than low-carbon structural 
steel shall be subject to approval and where proposed shall be def- 
initely indicated on shop drawings submitted to the Contracting Officer. 
Where a torch is mechanically guided, no chipping or grinding will be 
required except as necessary to remove slag and sharp edges. Where 
a torch is hand guided, all cuts shall be chipped, ground, or machined 
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t&, sound retail except i*fee!ce'.-inateria'l.i , is'-- , tSDt--.t"0''-*be- -velde'd/'in -which--:' ■ ■ 
case h«wcfc-;anft:irou^i ;edges: ■ only: stetl -be removed;. -.-Where* '-the' ttfrch'ls--' 1 - 
mechanically ■.gUided.p'.t lamer-; gauging will- '"be permitted ■In-preparatid-h -■ 
for welding. --•;■>:. fi-.f.^ w ■,**>* -v.-"-; :-;"'-■ -,-:w i. .■:-- ■ --.t.':*! ;-r: ; a :.;■''.. 

-31-05;. ■■■■BIVE!rXMa.-::H.^ i a^'5 Rivef gclfes - ? - • (l') ■■General,' ■--"l&V^t' J '- " -' 
holes ,- except* those*- -in lateral/" longitudinaly 'and -sway-bra^lng/which-may- ■ 
be punched-full'siae/'shal-l "he: «abpuhched or"- siubdri-1-led -'"at" least'- — ' : - ■■ ■-' > 
-l/ : 3^inch ^smaller: ■than':the!' Nominal siz-e'of the: rivet* shd'^the'rv reamfed ■-'■ - ; ; "■'- "' 
to a diameter- ; note"niore^thana , /l6-ihch-grBater-'than , -'tlie nominal Siame'ter- 
of the-rivetj:,"unless'-btheri/"ise''specifi-e5 or'-'atethdrizedv ' The-thaeltness- : ■■- ■' 
of the. 'material' '^n'''punGliei3-' wforlc. shall*- -hot he greater l than 'the nominal '--'■- 
diameter-of-the r&vet, p'lus-l/8-inch'v--' Material of ''greater" thickness'' 
shall be- drill'e'dV'-'-^FD^"- : shb^-'riveting- > If-' the-' 'parts: '^to"'iie- riveted "are '•..- ' ■ ; "-' 
welded-; -bolted , or-clampsd -'tbgeth'er-' before 'drilling- of' rivet holes,- '— -- 
the : holfes" *ay -be- -drilled- fwli : sWe-; ■■■ The"- accuracy bf- '-workmanship;- of / ; ■■ '•'- 1'- ■'- 
holes .punched' dr-dr^iHed:' full' si&e snail' -be -such -that- for : any-:gr ; oup- '■'■-- 
of .coht&g'Uous holes-in"; une-'Sa'-ffie- plane when "assembledy-:75 :T perceivt" : shall- •■" 
admit a rod equal to the nominal- diameter; -of ■' the 'cold -riVet^St' r'-ight '■<"■'■ 
angles to the plane of the connection. When holes for field connections 
-are-required^ t&- be- subpunfcheS^and the work '/iLsCasse'mbled 7 -and-" ma-tch-^ 
marked -in the;. shopj X he /holes ■ shall he-reamed irrthe" shop.' Subpu'nched : -' -- 
work not-assemblediUn-the-'shop-shall' be- reamed' 1 iir the' field after- the- '-■' 
work "has 'been' assembled-- and' bolted': together".- 1 fahere reaming- '-"is ■' hot "re-" ; ■ 
quired./ the -diameter' of--:-the: punch shall be hot more- than' l/l-6-ihch' "■-:■■ - •• 
greater.; than; -the- diameter, oft-the Privet/- hOr^ shall- the': diameter df-the- ; -.- 
die opening- bev'tnore" than" •l/l^inchA greater- tha ; h th'e-diam'eter'-of-the" - ; "-' • 
punch ,- ;. .-Punching' shall- fce.-. accurately: d6ri£. - Drifting to enlarge 'uhf a'ir-^ : - '■ - 
holes will; not> be.' -allowed and poor : matching of holes 1 will be -cause "for -' 
rejection. ^'Fort.-slight^niisBat^hingv'rearaitig to a-'iarger diameter -'for --■' 
the next standard size of rivet may be allowed. Holes shall :he l '■'■'■ ■■'■,■■'.. "i •'/' 
accurately spaced, cylindrical, and perpendicular to the member. Counter- 
s inking* : Shall be': "true a-hdi-sq'Uare with-the'i hol0/ ; ^_/--;._. /;../';• 

" ■<. -'i -V : (2.) : ReaM-ng 'and^'Brillin^'.--^ --.' Reaming- .and^fihal-drlllirig-'' ■ 
shali-rbe ; ddne> with' : the component parts': of: the member' assembled'" and-flrmly- 
clamped.; together".*-:;-. Drill&ng shall' be done' 1 with : twist -drills^'- Reaming; '■■"■-■ - 
shall-be 'done with- .short- :taper -reamers': having'- not -less-than f&ixr (h) .-■"-' 
flutes. Reamed holes.- shall-be -smooth/ showing 1 , that the Reamers '-have:-. ■ 
touched the entire circumference. Outside burrs on reamed holes shall 
be removed:- to the ■.'.extent: -o"f- making a."l/l'6-iricb chamfer.'.; [This accuracy 
of workmanship. rot holes -requlr-ed^t-;" be reamed or/drilled- .after.-assembly-. 
shall be such-, that' at 'least;/??' pereent-of/any -group of. contiguous', holes- ■--' 
in the -aatee -plane shall -show: nb' 'offset :greater-than: l/32- ; inch. 'between. 
adjacent thicknesses; of -metalv-- — ■ '. "--" ■'"-; ■"'■: ■".-■- ■■-■< ■■ Z--.-::^--- 

'■■ ■ ;i i.- ' ' Riv^ts-and^ Br lying.. \»>-_- /Riveted ^members jshall; have all 
parts well: pinned ,add- firmly drawn" together with -bolts before riveting. : 

31-5 



is commenced. Unless otherwise specified or authorized "by the Contracting 
Officer, rivets shall be of the same type of material as the members 
they are used to cohnetet. The size of the rivets specified or required 
indicates the nominal size of the cold rivets before heating. Rivets 
shall be seated uniformly to a light cherry red color .in a gas, oil, or 
electric furnace so constructed that, it can be adjusted to the proper 
temperature, except that a coal or coke furnace of approved type, may 
be used for heating field rivets. When heated and ready for driving 
rivets- shall be practically free from slag,- scale, and adhesive .materials. 
Rivets shall be hot driven with pressure tools. When driven, rivets 
shall- completely fill the holes . Rivet heads shall be neatly formed 
with dies of approved shape, and shall be full size, concentric with 
the rivet hole,aad\in full contact with the member. Loose, burned, 
badly formed, or otherwise defective rivets shall be removed and re- 
placed, care being exercised to avoid injury to adjacent metal. Re- 
cupping or caulking will not be permitted. Unless otherwise specified 
or authorized, all countersunk rivet heads shall be chipped or ground 
flush with the surface of the plate. Field rivets shall not be painted 
until they have been inspected and accepted. 

31-06; BOLTED CONNECTIONS . - a. Bolt Holes ._ - Holes for unfinished 
bolts shall be not more than l/l6-inch larger than the nominal diameter 
of the bolts. Unless otherwise specified or shown on the drawings, 
holes for turned bolts shall be not more than 0.020 inches larger than 
the nominal diameter of the bolt. Where the thickness of the material 
is greater than the nominal diameter of the. bolt, holes for unfinished 
bolts shall be sub-punched and reamed or sub-drilled and. reamed or 
drilled from the solid. Holes for turned bolts shall be truly cylindri- 
cal throughout and drilling or reaming shall be done after the parts 
to be connected are assembled. Poor matching of holes shall be cause 
for - rejection. 

b - Bolts and Nuts . - Bolts and nuts shall conform to the 
applicable~provisions of Federal Specifications FF-B-575b and FF-N-836a. 
Turned bolts shall have Type 3 heads 'and Group B, Type 3, Style 3-5 
and nuts. The body diameter shall have a tolerance of plus 0.000 inches 
and minus 0.006 inches on the nominal diameter. The finished shank shall 
be long enough to provide full bearing, and washers shall be used under 
the nuts to provide full grip -when the nuts are tightened. 

c. Washers . - Plain washers shall conform to the require- 
ments of ASA B27. 2-1958 for "Plain Washers", heavy series and lock 
washers shall conform to the requirements of ASA B27.1-1953 for 
"Lock Washers", heavy series. Washers shall be provided for applica- 
tions specified elsewhere and where indicated on the drawings. 

" d - Special Bol ted C onnections-. -. Where turned bolts with 
closer fits' than specified above are required, the bolts shall have 
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a nominal "body diameter at least .l/l6- inch larger than the nominal 
diameter- of the threaded portion and the body length shall be l/l6- 
to l/8-inch greater than the combined thickness of- the connected - 
mernb^rs unless otherwise indicated on the drawings. Threads shall 
be Class. 3; fit... Holes shall be as specif ied or indicated; : 'on the draw- 
ings.-. .Plain washers shall' be provided./ .'■-*■' '-■-■'v-\ 

e. Higft-Strength Bolting. - High-strength bolting 'shall-: - 
conform- to- the A-ISC Specification for. Structural Joints using ASTM 
A 325 Bolts. "V. \ ,.. ''" '' ■'■'.'. , '■■-.' '' 

31r07,- ; MACHIME WORK, '■*' .a. General . ^ Unless otherwise- shown 
on the shop drawings,., ,all tolerances, allowances^ and gages forimetal ■/■ 
fits shall conform to ASA Standard Bk : . 1-1955, "Preferred Limits and ■ 
Fits for Cylindrical Parts,", for the class of fit as shown or otherwise 
required. In general, tolerances for surfaces designated by non- 
decimal dimensions shall be within l/64-inch. Sufficient machining? stock 
shall be allowed, on placing pads to' insure true surfaces of solid' mate- 
rial. Finished contact. or bearing surfaces shall be true and exact 
to secure full contact;. Journal surfaces shall be- polished, and all . 
surfaces shall be finished' with sufficient smoothness and accuracy to . 
insure, proper operation when assembled. Parts entering any machine 
shall be carefully and accurately machined. and .all.liKe. parts shall 
be interchangeable. All' drilled holes for bolts shall be accurately : 
located.,,. ■ ..■■■■:"■. 

■ ■■■'.■ *>•■ Finished S urf aces ■- Where the type of surface is, ;...-. 
indicated on the. drawings or specified herein, the' finish shall be-;, 
the corresponding type, as defined below. Where the type of finish 
is not indicated or specified,, the finish shall be that type,., as defined 
below, which is most suitable fbi* the part 'to' which it applies.. and ■ 
shall be. consistent with the class fit required. Surfaces to be machine 
finished shall be indicated oh the shop drawings .by,".. symbols. -which will 
show the type of finish 'to be 'provided. "'■.-'-- 

(l) Fpr,a "rough" finish, pronounced tool marks will 
be allowed . on, the surface and slight' depress ions.. not affecting the 
strength or utility of the part will not be cause* for rejection. The 

surface may be produced by rough planing, ''turning, grinding, sawing,. 
machine-guided flame cutting, or similar operations. In general,, a . 
"rough-" finish will be. required on surfaces which are. to be machined 
to dimension where liberal tolerances 'Will bfe ■ permitted ;' 

- (2) .';For\an "average" finish, a -surfaoe'^true to dimensions 
will be required; such as may be produced by -medium smooth planing, ... 
turning-,- -sawing, grinding, or similar operations. Only minor tool 
marks, will be permitted. ' In general^ .an "average" finish will be 
required for stationary .mating surface^ '."where"' reasonably accurate . 
positioning of the members or a moderately 'tight joint'- is desired. 
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(3) For. a "smooth" finish, a surf ace. practically free 
of tool marks will be .required ; - such as ..may "be produced by smooth 
planing, turning, milling, ■ grinding, drilling.,- reaming,/ or-. similar 
methods of machining- Pronounced tool, marks or. ether defects on.. such 
surfaces will be cause for .rejection. In general, a "smooth" finish 
will be required on surfaces in; sliding or rotating contact when. motion 
is slow and loads are light. 

';,;■ -. (h) :.Fpr : a -"fine" -finish", the- surface/shall be machined 
to close dimensional tolerances by fine turning, boring, milling, 
reaming, grinding, medium buffing, burnishing, or similar methods. 
In general, a "fine", finish will be required. ; on surfaces in sliding 
or rotating.contact when loads 'and speeds are. moderate, ; 

(5) For a "polish" .finish, the member shall present 
a very smooth surface such as may be. produced by very fine surface -. 
or cylindrical grinding,, smooth buffing, coarse. honing, coarse lapping, 
hand finishing --with fine emery =cloth or other comparable methods. ■ In 
general, a "polish" finish' will be -required .on surfaces in. sliding or 
rotating contact where, loads are > heavy. ■ or motion is rapid. 

■ . ■ ■ c. Unfinished; Surfaces ■ - So ; far as practicable, all work 
shall be. laid out- to secure proper matching of adjoining unfinished. . 
surfaces, -Where' there i-sa large: discrepancy between adjoining . 
unfinished surfaces, they shall be chipped and ground smooth, or 
machined, to secure proper alignment. Unfinished surfaces shall 
be true to the. lines, and dimensions shown on the drawings and shall 
be chipped or ground free of all projections and rough spots., Depressions 
or holes not affecting the strength or usefulness of .the parts may be 
filled in "a manner approved by the Contracting Officer. 

d - ' Keys' and Keyvays , - -Keys and keyways shall conform to. 
the requirements' of ASA Standard .B 1?. 1-19^3 for "Shafting and Stock 
Keys", unless otherwise specified or required. 

; : e - ?j-n Holes ._ - Pin holes shall be bored true to gages, 
smooth and~straight, and at, right angles to the axis of the member.-, 
The boring shall be done after the member is securely fastened -in 
position. . - 

f , Gears/ - Unless otherwise specified or shown on the 
drawings, all gears shall have standard involute teeth, machine cut 
from the solid rim. Standard cycloidal teeth may be substituted in 
lieu of involute -teeth upon the approval of the .Contracting Officer. 

g . Shafting . - Unless otherwise specified or authorized, 
all shaft inV shall be turned or ground steel shafting conforming to 
the requirements of ASTM A107-59T. Fillets shall be provided where 
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chatjeearjUi section occur,, Cold-Finished; ,sfaa£ting. : to the: requirements 
of A^m..A10g r 5BT. r .. may. be ^used, .where- keyseating. is the ".only, machine" 
work required. ;,.■., .■...' ',../../'. , ■ ,.'./., 

.:.■■■;■- ^ ■.-.!;.:, . ;.; f J|>';. . Beayings^ >. v pnless. ctherw^sierispeeiried.pr shown, on 
ytfeerdiFawings^bear^ babbitt' or bronze^.,;. '.Where..the 

bearing pressure is in excess of 200 pounds -per squared -inch? they shall 
be lined with bronze. Unless otherwise required or authorized/ pressures 
■•on -limed: -bearings; shall jnot exceed. 100G, pounds per .square -inch of projected 
-area-.;.;/ \ .jftntinf rlctiojn,. bearings /cC^^^V-ea'^ypeft-'a'fttlvof '-^izee-.-nQt .less 
thah,rthos.e- 1 r-ecommend^d,rby--the,- ;; be i aring. -manufacturer for,' the..'.dutyl may/ 
be. ^^it-ted^t;,^ 

.sh'allK-be^proper,]^ '.a .suitable' means/for/' - 

-lubrication.; ^nti-friciiDn.-bearings shall be/so /installed ag./i'p. prpvide 
for; retention; -Pf tbe ; ;lubricant -and ; .to .exclude ^dirt'.and^grit.// '/' // 

"' ; -'>-->?■ x? ^^^^P^ctlp n -of. Machined ■_ Su rfaces. •-.. . (l\. ,.MaGhin?'rfiiUshed 
surfacesr-shaH ibe;-t-hQrpu.ghly..!C:leaned-..of foreign matter.,/ Finished s'ur- 
faeeS'.of :;la-rgei-pa^-t-s ,-and Lather,, surf aces, shall ,"^e ; pri:tected' with/wo'ptjen 
pads or other suitable means. Unassembled pins and bolts sH'aii"be : '. ,' 
oiled and wrapped with moisture resistant paper or protected by other 
approved mesiss . ... , c.---. : .- :;•-. . : , ■ -w- -r:w— v ■ , .,-.,.■. • 

■-- ■■■■'.■■■:" ''.■■'{£) ■:.;fflnished,,s^urf^ces...o.f ferr-ous. met.als/. r tp.be'in„boj;ted 
contact. :sha-ll;-be -washed. with a : ,^us,t. inhibitor .and . given '.one ''thin ,coa.t 
of white or blue:.lea^;;aod;.turjg :i -oii...! . ''/..'. /..'. .// .'1 .',''/.. . 

: "■' '* ^'V;r.-';-: ;i';;,- ! (3)'.- finished-surfaces, -of , ferrous metals which will be 
vejcposed after .installation, shall .be. painted >as' -specified ' in .Section, 

FASMraS; ;,:;■-. ; . ,v ;=,.-.»;•■' ■ , -// """///.'*/ 

■ ■ r ""--'" ;: ""il iri - Lu^3ricQtipn; T .'..,jhe arrangement "and details [for ."lubrication 

are ■showh : :oiX;';the:drawi.ngs.;Or:otherwi-se specified. .■ . Before. /erection- or 
assembly^: all .-bearing: surfaces . shall .be ■ thoroughly' cleaned', .arid., lubricated 
with approved; :high;grAde-, oil . ..After assembly,, .all .lubricating systems 
shall .he.' filled, with; ; the.,. lubricant-, specified. " \ / .. //' / '/ 

31-C8. STEEL WALL ARMORIKG AKD PROTECTION ANGLES'. -- : Steel wall 
armoring- a.nd: 'projection, .-angles; required .for the protection of concrete 
work .shall; -be: rereicted; true tp-line and^grade within the tolerances . 
specified ^below/^-i'.Thej edges, of exposed /faces ; -may have a vertical or 
■horizontal-distortion f rom ,.a straight line ; not greater ;than/p25 -inch 
per '.foot .of: length;- :p^ j, .jvided >: .-that. -distortion, for any/single piece" .".shall 
not exceed 1 --. l/4:^in<;h'.; ;and,.proyided,-i that when the warp.'is/greater'.than 
l/l6vinch- :sri extra:-<&nehorhple -.-shall be .drilled, .near . the .pr/per ' corner 
and'.the' piece. ■d , rm™ ? ;iatQ position ^hereby., . All :bolt. heads . on the'.' 
exposed face shall be countersunk and fitted or ground, so that the 
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heads are flush with the finished surface. Joints "between abutting 
sections shall be square and flush and the butting ends shall be 
sax-zed or otherwise made, smooth and regular. , 

31-09-. METALLIC' COATIKGS . - a. . Zinc Coatings . - Zinc coatings 
shall be applied in a manner and of"~a thickness and quality conforming 
to ASTM specification A123-U?. 

b. Repair of Zinc Coatings . - All zinc coatings that have 
been damaged in handling or transporting or in welding, installing or 
bolting shall be repaired by the application of a thick paste made 
from galvanizing repair compound conforming^ to Federal Specification 
O-G-93 and water. .Covers to be repaired shall be cleaned thoroughly, 
.including. removal of slag on welds, before the paste is applied. Sur- 
faces to be coated with paste shall be heated with a torch so that 
all metallics in the paste' will be melted when applied to the heated 
surface. Extreme care shall 'be taken to see. that adjacent zinc-coated 
surfaces are not damaged by torch. Molten metal shall be spread 
uniformly over all surfaces to be coated and the excess metal wiped 
off. 

31-10. CASTINGS At© FORGIKGS. - a. General . - ' Each casting 
shall have the mark number cast upon itT Each casting shall have the 
heat number stamped or cast upon it. ■ Each forging shall have the 
mark number stamped upon it. Dimensions of castings shown on the 
■approved shop drawings will be. the finish dimensions. 

b. Castings . - Repairs to castings shall not be made with- 
out the knowledge and prior approval of the Contracting Officer. Where 
repair welding is permitted, . it shall be performed in accordance with 
the requirements of paragraph 31~03e (6). Warped or otherwise dis- 
torted castings or castings that are oversize to such an extent as 
will interfere with proper fit with other parts of the machinery 
will be rejected. The structure of the metal in the castings shall 
be homogeneous and free from excessive nonmetallic inclusions. 
Excessive segregation of impurities or alloys at critical points 
in a casting will be cause for its rejection. 

31-11. PATTERNS. - In the construction of patterns, care shall 
be taken to avoid sharp corners or abrupt changes in cross section, 
and ample fillets shall be used. . The/contractor shall add such draft 
and increases in pattern thicknesses as will conform to his standard 
foundry practice and as may be necessary to insure that all metal 
thicknesses of the finished castings will be in accordance with the 
dimensions shown on the drawings within the tolerances specified in 
paragraph 31-10. All patterns will. remain the property of the con- 
tractor . 
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31-12. LISHS OF MATERIALS. - She - contractor shall furnish the 
Contracting Officer with six copies of all purchase orders, mill orders, 
shop orders for materials, and, work orders, including all orders placed 
or extended by each supplier. Where mill tests are required, the 
purchase orders shall contain the test site address and the name of 
the testing agency. The contractor shall also furnish a shipping bill 
or memorandum of each shipment of finished pieces or members to the 

?k° ■% v Site i. ? iVing the designation TOark and weight of each piece, 
the lumber; -of piec^the;to^ weigfcfiJs^ if Shipped Zby rail in 
S$ ?-« S"' i? V*? ^^I^atad-.-iiuittJef :--r • C^iS- decertified shipping 
mis *, £ B ^^f ^^shallbe^iied^roitiptly to ;the •-■Contract ±ng -..Officer. 

jT-^"*^ ' S ^^SEMBI3fv ^^-Unless^otherwise--spe : G ified > 'eac^'machinery 
and structural-unit^rnished shall be a^mbled^the.shcp -to- r™ 3 
ttttl V h t * orrectness of ^e fabrication and; hatching, of .the component 

!S^ ' ^ i° IeranCes Shal1 not exceed those sh °™ on the drawings 
and -each -unit Assembled ^hall! be<" closely checked to^insure that all 

necessary Clearances -have been ■provided' «and 'that^biSini-'-aoes-.not occur 
in any ;moving' -part .'''Assembly. and disassembly Work shall be. performed ■, 
in the ;presence-;of-a Government ; inspector; : unless- waived." in -writing' '■■■■< 
by the.Gontractihe ; omce'r > ,and anyerrors^r defects disclosed shall » 
&H^**# Sf^- d by -P* contractor, without cost to the Government. 
Bef ^disassembly £ or- shipment, .:mmp%^^0f a- machine'" -or . structure . 

nf 3 ;^^^^^^^ 8 ^ 1 " 3 ^ ^ciUoh- in theVfieid;: ihe: location 
of match^marks .'shall- be indicated^ circling, with a ring of whiter -, 

Sleeted e -^ * Sh °^ COat ? f ,? airit has ^enapplied, or as otherwise . 

shaii^^L'^^^^^i'^ ;; ^l----^li ; PHrts to-be; installed 

a *£ 9 - ? anfia : tfeorGtI S^lyi-air : packing compounds, -rust, .dirt,, grit-,, 

' SiLSSff- ^f ; « te ^^moved^ ^all-'.-holes-and grooves for- lubrication 

ttt^fu ^ ll encl0S6ia ' Chambers: or Usages examined, to make sure:-:' 

*tet;they |re ; f*e^ items . ■ 7/;, 

a ^5^fP e ^^^semblies' they 1 will be' inSpected^-by'a-repres,entative : ,- ■ 
and S^tf Kf ^ e f'P^or^tb.: installation, -Disassembly, cleaning 
!£V *?* f^ 11 not :^;^qtiired except- where -there- Is. "indication- 
that :S uch : work-ls;^ecessa^t.6-piace the Assembly >ln 'a clean and. ■- '■ 
.■S^^'j^Sf^:* ^^^ "TBe-*op-6fi all^teel" floor plating !: ■ .' 
-shall; -be installed ■flush-w^th-abuttin^- curb surfaces,..- Stillson -'*-■■-■» : - 
wrenches , V cold' chiselsy ' or^ otfafcr tools.-' likely, to ■ cause? injury 'to- the : : "■ 
s ^* ace . ,?f *f**> . ;hut ^- W tether .par-ts-- -shall not bemused for the work- = ' 
of ^sfiemollng^ and ■ tightening' parts V .Bolts': and .screws - shall/be; tightened 
firmly and uniformly, but care shall be; taken, not; to.-overstress the-'.": 
u?-S?J? ' USlng excessive force or wrenches of excessive length. When 

L i v^3? ed - ?b f '^' pur ^ S6, °^^^^ a fullihut, the former 
shall -be* plactf--f ire* and" followed by the latter.: • sEreada .trf, all-bolts, 
nuts, -and, screws ^hall! 'be-'lubrioated by graphite -and .oil.. before assembly. 
Briving-and;to " : . s , fflDiy - 

■-- - ^"- ■■■■■■' ^ :-r: --.:,,■: = -. ,-:■ .,;,., , 49.,, , .. 



b. Alignment and Setting. - Each machinery or .structural 
unit shall be accurately aligned by the use of steel shims, or other 
approved methods, so that no binding in any moving-parts of distortion 
of any members occurs before it is finally -fastened in place. The 
alignment of all parts with respect to each other shall be -true within 
the respective tolerances required. The machines shall be set true 
to the elevations shown on* the drawings. 

■ c. B locking and .W edges . - All blocking and wedges used for 
the support, during installation, of parts to be grouted in shall be ^ 
removed' before final grouting, unless otherwise directed by the Con- 
tracting Officer. Blocking and wedges left in the foundation with 
the approval of the Contracting Officer shall be of steel or iron. 

d. ' Foundati ons and Grouting.^ - Concreting of sub-bases and 
frames, and'the final grouting under parts of machines shall, be in 
accordance with the procedures as specified' in Section, . CONCRETE. : 

■31-15. TESTS. A ED TRIALS. - a. General ■ - The contractor shall 
at his expense, perform analyses and tests to demonstrate .that all 
materials are in conformity with the specifications, except where , ' 
such "tests are waived in writing by the Contracting Officer. ^ Should 
the contractor desire to use stock materials, not manufactured spec- 
ifically, for the work covered by these specifications, he shall submit 
evidence satisfactory to the Contracting Officer that such material 
conforms to the requirements' of the specifications and detail tests 
of these materials will not be required, if so approved by the Con- 
tracting Officer. Tests, except where modified, shall be made as 
indicated in the respective detailed specifications or on the. drawings 
and, unless otherwise authorized, in the presence of the Contracting 
Officer. The contractor shall furnish the Contracting Officer certified 
reports in triplicate of all required 'analyses and tests. The con- 
tractor shall furnish, to the Contracting Officer, upon request, . 
specimens and samples for independent analysis and test, all properly 
labeled and prepared for shipment. 

£• Analysis of Material. . ^h e contractor shall furnish 
the Contracting Officer certificates listing the heat numbers and 
the chemical and physical properties of the metal from which each 
article or piece of material was made. There shall be furnished also, 
two lists; one from the shop showing what pieces or members are to 
be made from the material ordered, and '.the other from the mills showing 
what pieces or members are furnished from each heat or melt. 

c- X_-Fay and Gamma-Ray Tests ._ - tthen doubt exists as to 
the soundness of any part, such part may be subjected to an X-Ray or 
Gamma-Ray inspection at the discretion of the Contracting Officer, and 
the cost of such inspection will be borne by the Government. 
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,o^ 3 tlr^T Wm f AmmWEm - - ■*' Measurement. - All metm. 
n these specif SSon R *£ • "f « therwise -^eoifically .provides, elsewhere 
Keasuremenfwif! S r 'Z 1 U be ""^^eci f ° r Paynent -on.a pound basis. 
nH=If m aS6d Dn conl P uted weights, per fabricated piece 

" approved sLp ^^* PiBCe f ° r th « varloue'WtaJ as classSieVon the 
of colplictfd l^T' ex = eP ! aSindicated ' 6el0W - ^measurement 
per fabrtcatld ! + f determined "ore readily by scale weights 
per fabricated or east piece or assembly, the use of certified ,™i, 
weights may be approved as the basis for measurement . '. 

,,.,,,, .. i 1 ^ Computed Weights. ■- Computed weights for payment 

on the ,hn^/ et , CalCUlated H6ightS based on the dimensions LdSted 
on the shop drawings. ■ The weight- : of rolled shapes and- plates shall 
be_ computed on the basis of their nominal weighs and dSensio^ In 

bolts and b, +t lnS a' ailoKance fcr ail ^^ grip length of rivets and 
.bolts, .and. butt and groove welds. The weight of castings, including 

shoi drawing be ,°» ed T the b8SiS of ' t5e ' ^ensions'.lhow" on tte 
cashing ^ ' Acting for all openings and cuts in the finished 

' ' ^° n 1 Ca »^ RgS '' ,- ■ 0-260 pounds 

Steel (All Compositions) 0. 283 pounds 

Copper, Bronze, Brass; Nickel- 

■ Copper Alloy ... G.3II pounds 

tf aa ■ ' •■ 0.U09 pounds 

■ ■■AVmlma ■ ■■ ■ 0. ICO pounds 

- ■ ■ . Ml Other Metals . 263 pounds . 

■Steel, Pipe and Wrought Iron . Wt. per foot based on 

computing weight as 
specified in Fed. Spec. 
W-F-ko6a and WW-P-Mlb, 
respectively 

. , ( 2 ) Scale Weights. - Unless otherwise specif icaltv 

T^ T1Z r e& l Sh ° P SCSle Welc:ht m ^»rements shall be made in the presence 

at , C °fr tine ° ffiCer - The Hei ^ ° f erection bolts nuts- dashers- 
as well as boxes, crates and other containers used for packing and 

not bf inched £* "T^ 1 ** ******* d "ing transportation, will 
o? tS ~ ^ ? " * hS SCSle wei * ts - K ^all be the responsibility 
wLfpara^h 1l £ ^^V^ Shi ^"S ""^ furnished* in accordance 
Illoca?iofnf + H 3 % SUCh : a mamer aS t0 roake PO^ible the correct 
to ?he ™i^„m Mle W6i f tS ° f indiYidual «tal parts and members 
to the applicable payment classifications. Failure to comply with this 
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requirement, ..to .the, satisfaction of the Contracting Officer, will ^ 
necessitate measurement "by computed weights. The weight of shop 
applied protective coatings will not be deducted from .scale weights. 

k • ZfflS^. " Payments for all metalwork, not; included 
under "other items7~cov¥red by this section will be made at the contract 
price per pound for each applicable item of the Unit Price Schedule. 
The contract prices will' include ' all costs for material and work for 
fabricating, shop and field painting/ placing the metals ^ shown on the 
drawings or required by these specifications, and for. galvanii '.ng 
or " other' : metallic coatings, unless otherwise specified, Mi?re payment 
is : based on scale weights, no payment will be made f-:.' " i^iterlal in 
excess of a variation of h percent for fabricated shjo.?F*. bars, and.. 
■plates, ; and 5 percent for castings and forgings, from tlv-- net weight 
as calculated from the dimensions shown on" the approved shop drawings, 
unless otherwise' authorized by the Contracting Officer. Except where 
the payment item is specifically indicated on the drawings or specified 
herein, :, nb separate payment will' be' made for bolts, nuts, pins,' washers, 
studs and strap hangers, and 'the cost of such items shall.be included 
in the unit prices of items on which they are used. 

c . Part ial Payment . - Unless otherwise specified, - partial 
payments for metalwork which is covered by this section will be 
included in the regular payment estimate, following delivery, acceptance 
and satisfactory storage of the material, provided that such payments 
do not represent a disproportionate amount of the total funds available 
for the work to which the material pertains. Such payments will be 
determined on the basis of the contract unit price for the item, and 
the delivered cost of the material to the contractor. A sufficient 
amount will be retained to insure proper storage and installation of 
the material. If any material partially paid for is not protected m 
a satisfactory manner, the material will be protected by the Contracting 
Officer and any cc sts therefor will be borne by the contractor. (See 
paragraph GC-8, "Protection of Material and Work)". 
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32-01. SCQpp ? .^%^ consists... of >■ -■-■>■ -- : --■ 

furnishing all plant, labor, equipment, appliances and materials and 
perfpr.ming all,.operations., i# .cprmection; with ;excavation, 'trenching 
and backfilli^-fo^ ana - - •■-; :- ''; -^ 

appurtenant^struct^es.vto connection with the. building ■' ?.::r*'~ 

utilities iS.feei outside,. Oif;.the ."byiltogs except as*; otherwise^ . .':^. •-'■ 
specified or. in^catf^, complete,.; as.,j shown,; on.- the drawings;: and- specified? 
hereinafter.. <,.;-:■ ¥ ;..,,., ; ..,-.• 3. ■_.-■. uc . :i ■ ;:r .; :: -.-. >;■ : :.;;'-.^: ; :.. .1-.^ .-;.;■ -.•;.;. 

32-62, *'■ JI^CAP^QN^ -- a, ^ QeaggaU ,T- ; f he: Contractor , shall vtierf owa -s.^ 
all e^Gavation, ;; of : eyer^ description amd.iOf, whateve.r-isubstances-.:- ■- i^'i-i 
en $0u$ter r ed;i fo, ; t%, de^t^ ■i-a-.u 

specified. During exca.^^on^ ..^^r^al j-suitable te backfilling =shall ■ '■- 
be piled in an orderly manner a sufficient distance from the banks of 
the trenc£.£q avoid overloading ,and.^p..,preve33t:.;slides-or <ijaye-ins. All 
excavate^ ^ er i%is-^%.v : re^uirgd px /not isuitabai i fdr.bactcfi^'sfcall >b^i'- -^ 
removed ; and ^^;ln ( §^^j&:#VQ& i -wGM as .indicated on 'the '--■ ":*$ '..-.. 
toawings^pr,,^ 

be done as may be necessary to prevent ;S;WE£a&ei- water\f rom -. flowing into ■■ 
trenches or other excavation, and any water accumulating therein shall 
be remo^^p^ auCfc sheeting and 

shoring" sha v ll ; . i be;,done ; -a&,ma^-b^ i^epMryJ : "£ pr r $he : 'i^otection^ of the ..-.v,i...,i. 
work : and : fQE-/#ae, safety ^.perspjin^i, : ;J&oavafciQn, shall; be. classified ^^S 
as sta^i,^_%^%i > "^ees^i(^ : - «v.£peja.; iPut 1, ^«xqfept..*hettLboulders.-v:-...;-::.;^ >rii 
measuring, ones ;Cubic ; iw:S.Qr ; more ^;; volume, ',<sball> be; classif ied> as- rpck ; ■>-■-■ 
excavation.,.^ ? > :ifl .. , y ,'^ r - : ,, T ,,_. ■..■.-.:■■, - .. ^;. ; (V . - t -..■.«> , ?; -j| --':;:•.>-• u ^*f. s ': *■-.>'.: 

Ss ^ feehchVExcayatiQn> ;7- ; 2^eQCh^s ,0feall; ; -b©'-of\necessary;o ■-■:;; .■::■.; tj 

width for the proper laying of t .;^,.p£#e.; as; specif iedi.in other- sections ■■ 

for the particular utility, and the banks shall be as nearly vertical 

a& practicable* ^he,, bottom? of tb^^trencshes .shall be, accurately.; graded'" 

to provide uniform: bearing x and s^ppo^-f^^-eachiSection of th^-.^pe-on i'- 

undisturbed ; 50il,^tj : fiyery : .ppint. t al.9ng $$$ entire : length>.:exeept for-the-' 

portions .of .the ■^i^v s #.9J i 9P s ;i?*fe?^i.i*'':A» necessary, to excavate ftt^v-;;. . . 

pine, bells, a^d^f or the ; ^ppe^. ; fealing. p^.-.pig e :. : j .ia.ts. :Bell,.holes fiEd-^^ 
depressions, for-, 4^^ ■ 

properly majsing.the ^ar£i£u&ar, type p|rjpfet.;,.;;Except::where:-beQxoa]S or : h 
bpulders. .^, : en^o^^re.a^/c>r^ v sha^^i%vtft^ hot. tP. excavate helow the ' '■ 
depths in^lcaljedi;. ^Where^ £edr.pck |s enepunifcsred* the-bedrocfe: shall be- ■' 
excavatl^p.^;^^ ,• ". 

indicated. ]^^.^^ng?^^^*^i«*?.^\v.^rdeptfes-'in ;the-rGGk; ■ - ' 
excavaiipn^, i^uthori^ due tQ;±emoval.6f.. , -' •■ •■ 

boulders, shall be backfilled with compacted pervious backfill in 
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accordance with the applicable requirements of Section 7. Whenever 
wet or otherwise unstable soil that is. incapable,, of properly supporting 
the pipe, as determined by the Contracting Officers-is encountered in 
the bottom of the trench, such soil' shall be : removed to the depth re- 
quired and the trench shall be backfilled to the proper grade with 
compacted pervious backfill in accordance with the. applicable re- 
quirements of Section 7. Special requirements are as follows: 

(l) Sewers, Culverts and Drains. -For'; sewers, culverts . 
and drains, the width of the trench at and below the top of the pipe , ■. 
shall be such that the clear space between the barrel of the pipe and 
the trench will shall not exceed 8 inches on either side of the pipe. 
The width of the trench above that level may be "as wide as necessary 
for sheeting and bracing and performance of the work. The bottom of 
the trench shall be rounded so that at least the bottom quadrant of. the..- 
pipe shall *e'st' firmly on undisturbed soil for as .nearly the full 
length of the -barrel proper as jointing operations will permit. This 
part of the excavation shall be done Manually only a '% :ew feet in advance 
of the -pipe laying by men skilled in this type of work. . . 

-■ (2) Water Supply System. - Trenches for water lines 
shall be of a depth that will provide the minimum cover of 5'-0" over 
the top of the pipe measured from the existing ground surface or the. ■ 
indicated finished grade, whichever is lower, and avoid, interference of 
the water lines with other utilities. 

£.* Excavation for Appurtenances . - Excavation for manholes, 
tanks, valve boxes, and similar structures shall be sufficient to 
leave at least 12 inches in the clear between their outer surfaces and 
the excavated surface of timber which may be used to hold and protect 
the banks. Any overdepth excavation below such appurtenances that has 
not been directed by the Contracting Officer shall be considered as 
unauthorized and shall be backfilled to the desired grade in accordance 
with the applicable requirements "of Section 7, or , witir concrete as 
directed and at the expense of the contractor. 

32^03. BAC3CFIJXIKG. - The trenches shall not be backfilled 
until all specified tests are performed and until the utilities 
systems, as installed, conform to the requirements specified in 
the several sections covering the installation of the various utilities. 
Where, in the opinion of the Contracting Officer, damage is likely to re- 
sult from withdrawing the sheeting, the sheeting shall be left in place 
and the contract price will be adjusted accordingly. The trenches 
shall be carefully backfilled with material free from stumps, roots, 
sod, frozen soil, large stone> rubbish, or other unsuitable. materials. 
The backfill material shall consist essentially of the same- material 
as excavated from the required excavation with large stones removed for 
uncompacted backfill 'and stones with a maximum dimension greater than 3 
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inches removed for compacted backfill. It sba^;,be; 6££C-site& in *M.nch 
layers and ttaqpg^y,.^d ; w^ ^ej^ipeljor^c^Jher 

liabilities ills'" a AQyer^of *W* 3 ^ e * B ' than'S^eetr^^^ 
the rema^^!^Qf;,£fie'^ ■ 




pa^e^^cfe!!: siiaii' .h'e -,ppjanded abcSVe the' required grade and J$he"— ■- ■ ' 
ba61^€^''fehaii ;f be compacted with k coverages of a thread of a crawler 
type tractor traveling lengthwise of the trench. „ The .surface of the 
backfill sha^l be ^eft.in.'.a mbunde& ; 5^aiii&^e^ Jt ■ fei^raleaoateaB '^ 
where the -mo'unds . >ill r fcS ^smoothed 'of f during "' grading . Portions . of - ■'■■''- 
tren'ches' across areas" to be paved and foundation areas for curbs, 
sidewalks, concrete slabs and other structures and other areas where, 
in the opinion of the Contracting Officer, a compaction is required to 
prevent settlement detrimental to a structure shall be backfilled as 
specified above, except that the backfill for the entire depth of the 
trench shall be spread in if-inch -layers and each layer shall be compacted 
by k coverages of approved pCver tampers. Backfill for drainage and 
appurtenant structures shall be as specified for backfill around and 
over pipes. If no pipes adjoin the structure, backfill shall be as 
specified above for backfill over pipes after the two foot cover is 
placed. Uncompacted backfill under tanks and overhanging portions of 
structures shall be placed in a manner to insure complete filling of 
the excavated area. 

32-0^. MEASUBEMEHT Ai© PAYMENT. - a. Trench Excavation - Earth and 
Backfill. - No separate payment will be made for unclassified 
excavation or backfill or refill required forS;the construction of under- 
ground utilities, drains and culverts and all costs thereof shall be in- 
cluded in the applicable contract unit or lump sum prices for the specific 
utility or drainage system or culverts or appurtenant structure. Payment 
of these items will constitute full compensation for excavation (except 
classified rock) and backfilling, including the additional width of ex- 
cavation at manholes and similar structures, placement of bedding 
materials, and including the furnishing, placing and removal of sheeting 
and bracing, and all incidentals neBtesaary to complete the work required 
by this section of the specifications. 

b. Trench Excavation - Rock. - The quantity of rock excava- 
tion to be paid for will be the number of cubic yards of actual total 
volume of boulders greater than 1 cubic yard in size removed during 
the excavation operations and the volume of acceptably excavated bedrock 
material as hereinbefore specified and defined as rock excavation, measured 
in its original position, and computed by allowing a 30-inch width of ex- 
cavation of bedrock. The measurement will include authorized over depth 
rock excavtion. In rock excavation for, manholes and other appurtenances, 
one foot will be allowed outside of the' wall lines of the structures. 
Payment for rock excavation will be made at the applicable contract unit 
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price for "Rock Excavation General" for the. specific site of the work 
and will include all necessary drilling and blasting-, and all 
incidentals necessary to satisfactorily excavate and dispose of ■ 
authorized rock excavation. No extra payment will be made .for the, ■■ 
placement of bedding materials and these costs shall be included in ; 
the applicable contract, unit -price per cubic yard of Rock. Excavation 
General. ' . :■■ :.' 

,'c. Sheeting Left in Place , - In the event sheeting is -..../. 
directed to be left 'in place, a suitable adjustment will be in *be.. 
contract. - ■ ; - ':•- 
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•^.^'■■■■'■- ■". ' ''""" ' ../SECTION ''33 : "'"" 

;: ' r ■ Ui '"' S -..' ! ' ■':< (ltem/^72> and .88' thini v ^3*"4*c?.*:)- : " ; /■■'[]"'; '".Y,^ : .. ' -,: 

*. '33-01. SCOPE. - The work covered >y this section, of "ihe"; speeifi- 
cations'consists in furnishing all plant, labor., .equipment,' appliances, 
and materials, .and ^nj performing all operations in connection with 
miscellaneous work "items listed "below, complete, in strict accordance 
with this section of the specif ications . and the; ;applicable drawings, v 
and subject to the terms; and eoh&itiotfsY of the contract .' 

33-02. TILE GAGES. - a. Genera l,. -, The contractor shall .install 
the tile gages. at the locations and in accordance with the design and . 
dimensions shown. on the drawings . -Y. , ' ; .. .; 

' '■' '- ; " ^v ' ; Constr uction;.;: > -v The tile gages shall he erected in sections 
. as- -shown -b3 tne : - : drawings, and shall be constructed of black figures on 
glazed white field of ceramic tile of standard manufacture .. The til$ ■ ; 
shall be assembled by pasting on sheets of paper in panels- of' 1 foot .„ 
lengths;' a sample shall be furnished to the Contracting Officer for 
vappro'val before erection. . Figure sheets .aa,, received, from the manufacturers 
shall be- placed in an accurate mold on a glass plate and backed with 
cement 'mortar about 1-1/2 inch thick; the mortar shall be a 1 to 1 
mixture 'ot cement and sand of suitable consistency when combined with 
water, and shall be reinforced with expanded metal. or wife fabric. ■ 
Reinforcing shall extend, beyond both edges of the- mortar to form ., 
anchor^es-.as ,shpwn":oh;the drawings. After final -set, mollis' shall be. 
removed aii& : theYi?anelS:S^^ 

period of : 10 : ' days', a The tile .'panels m|y be, prepared.. ih : convenient lengths 
of .eveh'feet. Y .,"•'-,, ,■;■-.-. "-' y -- s * K ' VY _■..■'■:■■-- -A'-;. ;■■ "•-' ::;/: •'"" ' """" 

£• Payisept . - Payment for the 1jile gages ^' : 3s^ecifie ; d above, ~ ; 
complete and accepted*; .will cbe&ade'at the apj?lic;able . contract; lump .,■•■ 
sum pr£e'es : for^item Ylfovo7?> :J ( Tile Gages 1 ",; ; 'apd "s^allincd.ude- :: a):i;cos.t i s 
in connection, therewith, including cost o^ cementi; poncrete] grout hold-- 
ing panel's and;reinforcementL ^ - ;'- ■"'"".]: .-_-;-: ''■■■- i,L ■-"'*'" "YY..- .. 

33-03^ ' ;; OH^"'LIM;|WCII3G'^ : '4' PM$\ - a. General . - Chain link 
fencing four feet: in height shall be installed where and as shown on 
the drawings. Fencing shall be braced at changes in direction at ends, 
and where 4-foot fencing meets 7-foot transformer pen fencing in accord- 
ance with manufacturer's recommendations. 

£.* Material and Description . - (l) Posts shall be galvanized 
and shall be in accordance with Federal Specification RR-F-I83. line 
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posts shall "be 2" O.D. tubular steel pipe weighing at least 2.7 lbs, per 
lin. ft. Top railings shall be 1-5/8" O.D, tubular steel pipe weighing 
at least 2.28 pounds per linear foot. End, corner "and angle posts shall 
be 3 inch O.D. tubular steel pipe weighing at least 5.79 pounds per 
linear foot. The line posts shall be spaced not more than 10 feet on 
centers and embedded in the manner and depth shown on the drawings. All 
posts shall have an ornamental ball top. 

(2) The: fencing fabric shall conform to the requirements 
of Federal Specification BR- F- 191a, Type A. The fabric shall be 

made of 2 inch diamond mesh (4 foot high) chain lihk, galvanized steel 
wire fencing, No. 9 gage. The fencing shall be set to; line and grade 
as shown on the drawings or as directed. Both edges of the fabric shall 
have a knuckled finish. The fence shall have top rail not less than 
1-5/8 inches (2.28 pounds per linear foot) nominal outside diameter, 
galvanized, tubular steel pipe. ■ Tension wire along bottom of fabric., 
shall be zinc coated Ho. 6 or 7 coil spring wire. '"' ' ' 

(3) Aluminum fabric ties of suitable gage shall be pro- 
vided for attaching the wire mesh to the posts. 

(4) The fencing shall be constructed and installed as 
herein specified and in accordance with the best methods' for workman- ';. 
ship. adopted. for this' type of work in accordance with manufacturers ' 
instructions and. shall- be pursued -to a satisfactory completion, as approved 
by the Contracting.- Officer. ■'.■"".' 

£- . Payment: ."- Payment for funishlng and Installing 4 foot' 
high chain link, .fencing will be made at the applicable contract, unit prices 
per lineal, foot for Item -No. : 90, ; "Chain link Fencing - 4' Feet 'High",, 
measured along the 'fence line between the end posts. ■ The contract price 
shall, include, all .costs in connection with earblr and rock excavation, 
concrete foundations, and grouting sockets. 

33-04. CHAIN LINK FENCING 7 FEET. - -a. :; " General . - Chain link 
fencing, 6 feet in height -with one foot extension, arm, including gage, 
shall be installed where. and as shown on- the drawings' for the transformer i , 
pen. Fencing, shall -conform to Drawing No.''40-i6-03, attached at end of 
Section. Fencing shall be braced at -gate and corners ' in accordance 
with the manufacturer's recommendations. 

5." Materia ls': ■■- ' (1) All materials- including" posts shall be 
galvanized and shall be in accordance With the applicable" requirements 
of Federal Specification BR-F-I83. Line posts shall be 2-1/2 inch O.D. 
tubular steel pipe weighingat least 3.65 pounds per linear foot or ' 
2-1/4 inch H section not less than 4.1 lbs per linear foot. Railings 
shall.be 1-5/8- inch O.D, tubular , steel pipe weighing at least 2.28 
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. pounds per linear foot. ' End and corner posts and gate posts shall be 
.;■ 3 inch 0.D* tubular steel pipe weighing' at least 5.79 lhs., per linear 
foot, The line posts shall "be spaced not more than 10 feet on centers 
. and embedded in the manner' and depth, shown on the drawings. 

(2) The fencing fabric shall conform to the requirements 
of Federal Specification RR-F-191a, Type A. The fabric shall be made 
■of -.2 inch diamond iiiesh, ■ 6 feet in height, chain link galvanized- steel 
wire fencing, Kb* 9 gage. Tfce fencing shall be set to line and grade as 
, : , showiuon the drawings -or as directed. Both ends of the fabric shall 
• ; , -have a twisted and barbed top and "bottom edges. Barbed wire shall be 
* k~ point barbed -wire. 

£• Installa tion. - (1) General. - The fence shall follow 
the profiles of the ground. Depressions shall be filled with fabric or 
compacted earth fill. In the event fill . is provided, it; shall not 
. interfere with natural ground drainage. Bottom edge of fabric shall 
be, two inches above ground, concrete, or fill as the case may be. 

(2) Fence. - posts shall be set in concrete or, leaded 
-into sockets, as applicable*, at approximately 10 foot intervals as 
.shown on the drawings. Bases shall extend at least 4'-0" below grade. 

The fabric shall be stretched to, give proper tension and shall be 
-attached to rails with No. 6 gage aluminum bands, and attached with 
., :not less than six Wo. 6 gage aluminum hands to every intermediate post. 
.,. Extension arms shall be provided 'for all fencing. 

(3) Gate. - Gate shall >e of width noted on the draw- 
. ings and constructed with malleable iron fittings, securely braced and 

• trussed up' with welded connections., Gate shall be provided with a 
positive stop. Gate shall be filled with fabric to' match fencing and 
shall have 3 strands of barbed wire. Gate shall be equipped with pivot 
type malleable iron hinges and brass padlock. Gate shall be provided 
with fork latch with provisions for padlocking. Padlock (Type EPC, 
.. size 2-ihch with chain) shall be provided for gate. 

(h) Terminal Bbsts. - Terminal posts shall be fastened 
- ; with steel 1 stretcher bar bands and 3/8 inch diameter rods with turn- 
buckles. Tension bars shall be 3/l6 inch by 3/16 inch by 3/k inch 
high carbon steel attached to terminal posts by means of beveled edged 
■bands* ■ '■'■"■'' 



(5) Concrete. - The concrete shall be well rodded, 
spaded, and tamped as necessary. 

i"" ' Payis eE A ; - No separate payment will be made for the work 
specified in this paragraph andpayment for furnishing and installing 



33-3 



chain link fencing 7 feet high, including gate, will he included in the 
lump sum contract price for Item Wo. 87, "Electrical Work, Exterior". 

33-05- FLAGPOLE AND BASE. - a. General . - The contractor shall 
install the flagpole and base/ as shown on the drawings and- as specified 
and shall -construct concrete walk as shown. 

■ bv. Materia l . - - The base shall be constructed of reinforced 
concrete conforming to the requirements of Section 10, CONCRETE. The 
flagpole shall' be machine '-made- of :6c63'-T6 seamless cold drawn aluminum 
of 3/16 inch wall'thicknes's :and have a uniform conical taper : through- 
out the tapered -portion. The' pole shall have a smooth uninterrupted 
exterior -surface without' Visible joints- or offsets,- shall" have- a" 'machined 
satin -brusH'- f:lrc.sh. a-id--6&all be shipped in one piece." " Accessories" to 
be furnished 'by'tbo contractor include:;- A l^-ga^e" alumir&cvi 3-inch -diameter 
satin finished ball; an aluminum body non-fouling "tru^k 'revolving, on 
an aluminum spindle with ba.J. race and stainless steel balls, fitted 
w'ith two-' : 2-3/8" inch diameter aluminum sheaves rot at ^'^ on": 3/8 inch dural 
pins; .two' set & of. 5/16 iiich diameter' #10 cotton braided rope halyards 
each with' two aluminum snaps for securing to flag;- two' 9-inch : cast - 
aluminum' cleats each attached' to the -pole with flat head dural machine 
screws. • All 'aluminum surfaces shall' have- a heavily waxed finish." : 

''"£■• Construction Met hods . --The flagpole shall be set in the 
concrete -foundation as indicated, on the drawings-.' The erection of- the 
■flagpole -shall be in' strict accordance with the manufacturer's specifi- 
cations'. 

d * ■ : ■ Fla gpole Ease / - .The forms shall be removed- as 'soon as 
practicable. The exposed surfaces shall be thoroughly wetted and rubbed 
with Ho. 20 corundum stones. The lather that works upon the surface 
"shall "be removed by brushing and washing. Small voids in the surface 
■shallbe filled with .a' mortar composed of one part cement and two' parts 
of the 'same sand used in the concrete. The mortar shall be worked into 
the surface with the corundum stones so that no appreciable thickness 
of coating remains. .After a period of approximately h weeks, the sur- 
faces shall again be thoroughly wetted and rubbed down with No. 2h corun- 
dum stones. 'She lather" that works up shall be removed with a clean" 
wet brush. 

£'• Groundi ng. - The flagpoles shall be grounded as indicated 

on the drawings.. The two-hole bi -metallic tongue terminal lug shall be 
attached to the flagpole using dural machine bolts. 

f . Payment ■ - Payment will be made at the contract lump sum 
price for Item No. 92, "Flagpole" and which price shall include all 
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costs of. .excavation g*a& baA^im^ 

cleaning the flagpale- and-'Cpnstruction,'0f./c0^pfete base and : -cbiic.rete' /■', 
walk ; including.; cement , .excrete, "reinforc&$g :! §teel ; and'' grounding..;': . *'' " V 

33-06. LOG BOOM. - a. General . - The 'contractor shall furnish, 
construct rand erect log bopm at tye„ location -upstream of the dam, as 
indicated on the' drawings . /Concrete sSail confeimrta the reguirejnents, '/■' 
of Section "COKCREEEV. " ■' " " ',..!'. .. .. ' : ' /' 

'"■'■' -" Materials . - .;(1) Boom logs shall he white pine or spruce . 
havin&.a minimum diameter of ' 310. inches ; at the tip and "shall he furnished ' 
in 18 foot to. 20 foot .lengths ^except the maximum length stialr'be 
reduced to follow- final finish" grade and permanent pool elevations, and 
to avoid; abrupt ;$2anges>:;and shall be bored with a 2-1 A inch hole^ at 
each end. ^ logs, shall. ;be, soun&y. straight, free from rot, and shall be 
approved, prior- ; to use.; - -fo the extent such logs are available, the con- , 
tractor shall use logs obtained in $he course- of clearing operations. 
The steel piles and anchors shall be the size indicated on the drawings. 
The steel ^hall - ; epnf orm to-.yeder.al. Specif icatioh'QQ-SVfJla. for "Steel; 
Structural .{including Steel. ;for 'Cold Flanging) anaT'Steei Rivet; .'(for) :, : " 
ships other, fthan Naval -Vessels". ■ ' ■*'■'■-■'' 

; (2) Boom'cabl'e shall be new 3/k inch galvanized wire, -. 
rope 3 .strand>; 7 wires, to the fstrand/. conforming to the requirements v . ; ■ f. 
of Federal Specification RR-R- 571a for "Rope, Wire", ■ Type III, preformed. 

- 43).. Boom, chains shall be fabricated, from 1/2 .inch . galvan- 

ized stock, approximately: 5-1/2' feet loh&, overall/' similar' and' approved 
equal to American Chain Co., Type "B".' She rings and toggle's shall 
meet the same specifications for the boom chains. . . * 

c. : Constructi omv?^-:~:A hole aftfrroximately 2-lA inch ih'diim^ter 
shall be bored through each end Of -the- log. ' The log shall be cQnhecte&^ : " 
end to end.by passing theiboom chains- through the bored -holes and 'the -•.^-"•' t 
whole assembly reinforced;by' threading the- : 3/V inch wire roper through 1 ''"' ■' '' 
the rings of the boom .c&ains.-cThe. ends of the cable shall be anchored ■' '7 - ; 
to the steel piles embed&edih con&rete or earth, as shown on the ■'" 
drawings. . •■■. ■■■■■;',■.'■;::>:■ ':■: .>:>:.•'-- \ ■.-..-.._ . \ ''■'.. 

i* Payment . - Payment for' "th# Ibjg'bootfs complete as Specified,) 
will be. made at the< contract, lump .sum price for Hs'ek No.'. 93, "Log Boom'l.,, .... 
and shall include all costs in connect ion' therewith;/ including all 
metallic items,, painting and: end anchor ag&s^ ■ "' ;; ' ,iJ -'*''■■" .'-... 

33.-07.;, niGWAismm RAIL M&: GUARD "POSTfeV 1 - / ''Highway, cable- guard 
rail and guard posts. shall:be installed, 'whe're- and aS : indicated oh; the . 
drawings. _ y.\ a , ■ ...-'V . : i'^-:;-; ; , y '.■-/'" ■'''■."/'/''_" .■.■"■■ 
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a. Highway Cable Gaaxd. Ra il. -. Highway cable guard rail shall 
be 2 cable type gu*^ rail (type C2.cTwitb 'concrete posts conforming 
to the requirements of StandardSpecifications for Highways and Bridges 
as issued by the Commonwealth of Massachusetts under Section E-2, except 
as- otherwise indicated on the drawings or specified.,, , ; 

" b * Cfaajfl.&gtg . - Guard posts shall conform to the. applic- 
able requirements as specified above for highway guard rail, except 
as otherwise indicated on the drawings, 

c - Measurement and Payment - - ', (l) , Guard Rail: measurement 
will be made by linear . foot of .cable guard raiii satisfactorily installed 
measured between centerlines of', end posts. Payment -will be at the 
contract unit price for. Item 8,8, "Cable Guard Rail", which price shall 
include all costs in connection with providing the guard rail complete 
with concrete, posts, including cement,, accessories, bracing, I beam . 
end posts and poncrete j>ases. at Service and access bridges, excavation, 
backfill, painting and disposal, of surplus materials. 

(2) Payment for guard posts, . exclusive of those .for high- 
way guard rail, wilX be made at the contract unit price each for Item 
89, "Guard Itosts" far the number of posts installed and shall include 
all costs of excayofcion, backfill, painting and disposal of surplus 
materials except .£<jr chains, attachments and padlocks. Chains, attach- 
ments'/and padloeka will be measured and paid for under Item, "Miscell- 
aneous Metals" < 

33-08. PJ$:cMt CONCRETE CURB. .--.-All precast cement concrete curb 
(straight and curved) shali be certified to conform to the requirements 
of this paragraph. 

Precast concrete curb shall .consist of air entrained concrete 
castings conforming to the size and' dimensions, shown on the plans. 
Straight and durved curb shall be cast in. standard lengths of 6 feet. ; 
Straight aoi curved, curb may be, ; cast in. lengths not less than 4 feet 
where necessary and as directed.- Curb, on a radius of 150 feet or less 
shall be cast to. the correct, radius,. Port land,.. Cement .shall, conform to 
Federal Specification SS-C-192d, Type I or Type II. Cement will.be. ■ 
accepted on the basis of mill certificates of compliance with the Federal 
Specification.. Forms shall be metal or wood. and shall be tight, rigid 
construction, true to shape and with a smooth finish. Concrete forms 
may bemused if = approved by .the Contracting Officer. Concrete shall be 
air entrained with a minimum' allowable compressive strength at 28 days 
of 3000 pounds per square inch. Air-entrained concrete shall be 
designed for 5.5 percent air. Upon removal from the forms, the top 
and eight inches of theface ,shaii;be rubbed with a carborundum brick. 
in an approved manner to fully remove any cement enamel finish. No , 
cement shall be used in the process. Next, a mixture of fine sand, cement 
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and tfa&ei? &a^'1teW^t&^Z$x$&ofa&m& tlae-isii^faCfe-bT'lSie euW J wi*th 

r- r &-£ain3dr&Mutt£^^ 
fections left by the form. A cork^fltttty&alZttitoetiJti&^Ax&fdi t<5 $&<&■&# 
all excess paste and to put a final finish on the curb resembling sand- 

^^'^tbae^i^^iapp^^raEic^. ^^©'icCflOr^aild'^fi^ish ■o£?^^iti$e&$Ajgs -shall be 
uni^otmp ?an& s^l:i:;cG^fort-^.-i:those >6f'-'m$££mffi woirk'in ■&£&B&-$otlii&L&A. 

z -^k&^diate'ly*- af^^P -If in^slidngf -thff''^a^timgs 'fiba&l-be <"eia1£t-re^' eoVe^edPandd 
fully cured under the double thicknes&'<j£ sa^urated^burlai* da?- by 'an - n ■•' 
equivalent approved method for a period of 7 days at a temperature of 
no% 3&ssl th'att i -&0^degrees>i^v : -;5!he ^butfliggv' sBall be ^jifr^pro^ghly satu- 

. va?«bea^£t>r thfe^fertiare ■■curing period/ ■^'^on^^eH'v'ery-/'- the^ tias&ihgs 7 ^bMl' 
be wetted; iand -i&spe£te& for *ai^tt#£'tixw> : kv£d&<&^l£faic&'\r&%- c&use '■'' 

a. Gravel . - Gravel shall consist of hard, durable stone 
coarse sand, uniformly graded from coarse to fine and containing no stone 
having any dimension greater than two (2) inches. The grading shall con- 
form to the following requirements: 

Passing 3/8 inch Sieve k0$ min. 70$ max. 

No. h 25$ min. 50$ max. 

No. 200 5$ max. 
Not more than 3$ shall pass the 0.02 mm. 

~* Excavation . - The trench for the curb shall be excavated 
to a width of 18 inches. The subgrade of the trench shall be a depth 
below the proposed finish grade of the curb equal to 6 inches plus the 
depth of the curbstone. Whenever wet or otherwise unsuitable soil that 
is incapable of properly supporting the curbing, as determined by the 
Contracting Officer, is encountered in the bottom of the excavation, 
such soil shall be removed to the depth required and backfilled to the 
proper grade with coarse sand, fine gravel, or other suitable materials 
and thoroughly tamped. 

£* C u r p Fo un dation . - The foundation for the curb shall con- 
sist of gravel spread upon the subgrade and, after being thoroughly com- 
pacted by tamping, shall be 6 inches in depth. 

§.• Setti ng Curb. - Upon the foundation additional gravel 
shall be spread as required and the precast concrete curb shall be set 
thereon. All spaces under the curbstones shall be filled with gravel, 
thoroughly rammed so that the curbstones will be completely supported 
throughout their length. One curb shall be set at the line and grade 
required as shown on the plans or as directed by the Contracting Officer. 
The curb castings shall be laid so as to not fit closer to each other at 
any point than l/k inch, and they shall not be farther apart than 1/2 inch, 

£* Protection . - The contractor shall protect the curb and 
keep them in first class condition until the completion of the entire 
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contract.- Any. curb which ; is damaged at any time previous, to .final . 
acceptance ;of tbe : work., shall be removed and r&piace^.with : a 'satisfactory^ 
casting-, at the contractor's expense. .■-, -.,.., .- .■.-/:"'- !■■■»■■ -■ . = ,.■■!'.■..-.- 

: ^' : Backfilling ^ ,- •■) After ; the -curbing is ;sei*!; %he space ^between 
it - and the will . of ..the trench : shall ,be filled .with '-,gravei '^hoT'o^gix^y r '-. 
tamped, to the -depth, shown fon -the plans,, care being .taken, not to 'affect'. 
the line or the-grade' o^ -the. -curbv. .. - ;;V ;. ■■ . ■ /;, ; . .-. " ' ' .'-'.'-"/ 

-..: -y-i gj- : Payment ^-> {^rb .^ill : be . n^as?jred by the. linear, feet" o£ ''.■.*. 
curb .installed- jtnd ^accepted measured along .the .-top, of < ' curb to, the nearest 
0.1 of ■ a.;foo'tv .-payment, will .-be made at :r the contract unit .price for... 
Item 91, "Precast Concrete Curb", which price shall include furnishing 
and placing curb, and excavation, gravel and backfilling. 
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'■^^OX'. "SdOPE'. '--w: Tne> work covered -;byJthi ; s Section.: iof ■£&& -spe.cificar 
tions consists in furnishing all labor, plant, ,eqiiipnKjnt^-njater.tal§ -;;:-;;■ 
and appliances, and performing all operations in connection with con- 
struction of the' 'Operators ^' tjuaartkr"^ Parage ;and -UtUiity^ildjtng, 
compleW'"i^'^rict- accordance ^tb:i*his>^^'tilWiDf^*hft<^e^^<5at*op*.:rO 
and tHe'-a^Iica'ble '^awijhgsy aad subject; to Jfe; terms and ^ondi^iO^Si,^;.-,, 
Of "i£e i: c^tract'i ::y >- '■■'■ -^'■•■'^ •■. ;.r^:\'-£ -; ,. : . >;■; i.i.i^^ ..-,. o;-:«^.V^« :-V ;.\ci^.Uud 

3^-02. DESCRIPTION OF SHE WORK. - a. General . - The bui:W#$3- ^;: 
shall be of wood frame construction on concrete foundations, asphalt 




lines %b' line ^ butslde ^the &uildittgs-ar& "included :Wit,h/.^he.:;buil t 4^g^ 



f .k: 



wm.-wr-wfy;--: ^All^co^trete'Vallss' from'the road^ to ,-th©M-hottse? o®&.£tm> -/,-v;;: 
the house to the^garage^ shall- be : included-for-pa^nt- with; ;the^Qpe;raf;<St*6- ; , 

Qu^tr^ers^ ( T - : ' Xl ^-^ -•■■-•'- '■■■•> ■■"•[■■> -- : ';; ! -- v ■"-" ■'• v: -; i; - ". : "- : - i ■•'■•''■' - : > '.v^- l-'^'ticO 

fa'b^icdijitig; metal to&l&f partitions' :shdp . fabriKiaijed ^he^ metal" %%&&,: ' 




suppismenteB X$ d^seri^.t-i^e-data' shall be:'- ; submittfed/fQ;rr;approv^l^-^. ■,-.,-<; 
^rdware ■ccheduies ■ shall be .submitted for -approval ^,pric*.;tQ,^teniBhiogv/ 

v:.. 1 !?-!<,% ^ ■ samples ^■■- -Before deliver'yof any-n^ter^-alrto:t^>;Site>;r J | 1 - 
th« ; fbHbwing samples' "shall be ^submitted ■ for: approval-; ;^-.-.--. -:;::-:- :U:-.vs& 

(l) All brick proposed for use in the aboVe tfork* 

f ■■-■*•': :;-(3).- Insialatioff and tempered f^eSa^Sr^^v' 'To Hll -vtf 

(3) Asphalt tile and linoleum. - Saffip|^> -color^bips,^ .. : 
and patterns shall be submitted for approval before the delivery of 
any tile/ linoleum, -felt,, primer, ^cement atidv edging. -strips- to the 

._ v^.-ii'- 'aw-iii:**. j.** ■**' A nnm i4a*MA l0 ii«i;1-"'3«i -Aiwvlified rmr J 




shall be fur'ni-s'hed^ 



.:; .::,., -: (lj.)':Ce^amict Til«; * Two ^nfelS: of wall :and floor .utiles ,^ 

: f6r-eScheo^r ; ^sed^ ; Two-pieces ; o'f each tile shape -u^ed... .One quart, ; .-; 

of adhesive and-'prira^r; .Descriptive literati for .accessaries. : ;.-; :> - 

(5) laminated Plastic. - Samples to show variation of 
standard colors compatible with linoleum furnished. 

(6) Flagstone. - Sample 6" x 6" to show color range. 
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3^-OU. EXCAVATION, BACKFIIUNG ■ AND GRADING. - a. General . - All 
work shall "be executed to the lines and grades shown~on the drawings. 
Shoring and unwatering the construction area shall conform to the 
applicable requirements of Section 3, EXCAVATION, and as stated helow. 
Excavation shall he classified in Section 3 of these specifications except, 
that rock excavation shall include the removal of any houlder greater 
than 1 cubic yard in size. 

b. Grading . - The entire Utility Building Area, and the 
Operators '"Quarters Area shall be rough graded under the applicable 
requirements of Sections 3 and 9 prior to excavation or fill for the 
building foundations.- Fill under Section 9 shall be brought up to the 
underside of subgrade for sand and gravel drainage fill under slabs and 
for topsoil. * 

'■■£• Excavation . - Excavations shall conform to the dimensions 
and elevations, shown on the. .drawings or as required for the construction 
Of features covered in this section and shall include trenching for 
utility systems for the buildings to a line 5 feet outside the buildings 
and all work incidental thereto. Where suitable bearings are encountered 
at different elevations from those indicated on the drawings, the 
Contracting Officer may direct in writing that the excavation be carried 
to elevations above or below those indicated on the drawings, and an 
equitable adjustment will be made to the contract. Where the excavation 
is made below the elevations indicated on the drawings or directed, the 
excavation, if under slabs, shall be restored to the proper elevation 
in accordance with the prcedure hereinafter specified for fill, or if 
under footings, the depths of the walls or footing shall be increased, . 
as may be directed- Excavation shall generally extend 12 inches outside 
the walls and footings to allow for placing and removal of forms, installa- 
tion of services, and for inspection. Undercutting will not be permitted. 
Suitable excavated material which is required for fill under slabs shall 
be separately stockpiled as directed. 

d. Excess Material . - Material from excavation, not required 
for fill or backfill, shall be used or disposed of as specified for 
material removed by unclassified excavation, general, in Section 3 of 
these specifications . 

e. Sand and Gravel Fill . - Sand and gravel fill under concrete 
slabs and elsewhere as indicated on the drawings shall meet all the 
requirements for Gravel Fill Material as specified in Section 7, except 
that the material shall contain no stones greater than 3 inches in size. 
Irregularities in the rock surface within the Utility Building shall be 
filled with sand and gravel fill in layers not exceeding 4-inches in 
thickness, each layer being compacted by . saturation and pneumatic tampers. 
The 6-inch layer of sand and gravel fill beneath floor slabs shall be 
compacted by four coverages of vibratory compactors or pneumatic tampers. 
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•• -*• .' SogsQil^ Fertilizing and Seeding , r,,?bpspil^ .fertilizing. ... 
and -seeding%as,\req^ired around t.he buildings shali.be in, accordance ,,']',-■ 
with^ecttet.^, WB8QU3m> . SEEDING A1®-,MJLCHIEJG., ,,. ., ;;,".. 

, ; -j|, ■■ gfrench -.- Excavation ,.,. r A£l materials in the ^ranches for ;. 
wate.r:,and sewer pipes to a line ,5 feet from; the buildings shall: be. ., 
excavated to the lines and, grades, shown ; .©n. the* drawings pr otherwise ,,_.;. 
directed. Excavations shall he made vide enough to permit [ proper, i -,.^;- : 
sheeting, bracing, and form work where necessary. All suitable excavated 
material- shall-.&e used. for backfill as, far\as, ; practicable) Trenches 
for water and sewer pipes shall -be exs&yated generally ',td; vertical, .line? 
2k inchea^va:der.,apart; than the outside,,, diameter . of the^pipe.; The, bottom, 
of trenches* shall be tamped- hard . and graded to -secure the required, f^- 
Bell holes shall be excavated so that the pipe ( will rest on solid gro'und, 
for its entire length. Rock, where encountered, shall be excavated six 
inches', fcelow the,bott©m of the pipe-, and * before, pine, is laid, the space 
between the bottom, of pipe and the-;.area shall be backfjllled , to ,th^ : ./ ; , ;; - 
required grade.: with compacted pervious; backfill as .specified for- compacted 
pervious' backfill in. Section 7. pfthes.e; specifications. ; Sewer and. water, 
pipes shaH be laid in separate trenches. . , . :!.v-r: 

: h.:.. Filling Hear loundatipn Valls> . T yiWhere> filling is done 
beside .foundationvwalls, -the f ill. .shaH;,*3e ; brought. , : up essentially, at : : , 
the same heights: on both sides at all times until the .maximum level at . 
the lower side, is.- reached. Where a higher, leye^ of fill is required on , 
one side of the foundation wall, the, higher }v leyel must be .properly,,..; 
compacted. Where a roller or tr^tor is. used for. compaction, .the roller, 
or tractor, edge, must not approach, nearer than four feet from the .face of 
the wall-, .fhe space so left shall' be filled, with, compacted, pervious ,,,.., 
backfill in accordance .with r,equiremjents/as.;S,tated in Section 7. ,,....■_■_ 

1 - Backfilling . - After completion of foundktion footings, . '"; 
and walls and other construction below the elevation of the final grade, 
and prior to .backfilling.; all foxms ..shall be removed and the excavation 
shall be/cleaned :6f all .trash and -debris... -?-r : ipr. to backfilling, ,the 
basement walls shall be dampproofed and inspected for approval ...of . -. 
dampproofing. Material for backfilling shall consist of materials from 
required, excavations or .-otbea? ;material-£5 approved , by the. .Contracting 
Officer.. .--Backfillr'shall be.-.pl&ce.d in accordance, with-the ''requirements . 
stated in Section ..32 for backfill -for, pther work in the area- .^ach , 
layer shall be compacted by machine-tampers or by other .suitable, mechanical 
equipment to a density that will prevent excessive settlement or shrinkage. 
Precautions -outlined. :a-bove .relative.. -to filling ..near' foundation walls, 
shall be observed while backfilling* ':■'■:•'"' "-7\v . 

34-05. CONCRETE. - a. General . - All concrete work required for 
the building- shall 'cohfprm-with the ; applicable requirements of Section 
14; CONCRETE i with* the; following additional prpvislOns: 

<■ ■■■ i -'■ ■■;■- (l)' The- maximum, size aggregate .shal^ not exceed S/V-ihch. 
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(2) Finish. - Where no special finish is required, the 
exposed concrete surfaces . shall have all fine and rough edges removed, 
holes remaining from the bolts or rods and slight honeypomb and minor 
defects patched with mortar composed of 1 part cement to 2 parts sand. 
Steps and platforms shall he cast with the slab with risers and treads 
of uniform -height and width. Exterior concrete treads shall slope 
l/8-inch to the front and shall be left with a wood float finish. Con- 
crete walks, aprons, and platforms shall be left with a wood float 
finish and scored as directed. 

(3) Expansion Joints. - Expansion joints shall be 
constructed as indicated on the drawings and as approved. In no case 
shall the reinforcement, corner, protection angles, or other fixed 
metal items, embedded in or bonded into concrete, be run continuous ' 
through an expansion, joint. . 

(a);' Joints between slabs on earth and vertical 
surfaces where indicated shall be of presided expansion- joint filler 
strips conforming to Federal. Specif icatipn HH-F-3*aa. Unless otherwise 
noted or specified, such joints shall be l/2-inch thick, and the ; full ■ 
depth of slab. 

(b); .Joints -with .Compound;. - Whereyjoints are . 
indicated to receive joint compound, the premolded expansion- joint 
filler strips, or other approved premolded strip material, shall be 
installed at. the proper level below the finished floor with a slightly 
tapered, dressed-and-oiled, wood strip, temporarily secured to the top 
thereof. The wood strip shall, be of sufficient depth to form a groove 
not less than 1 inch deep. After the concrete has set, the wood strip 
shall be removed and the groove shall, be filled with a light-colored 
calking compound or with compound for poured application. Joint grooves 
shall be filled approximately flush, so as to be slightly concave after 
drying.".-- ■ : -' '•-■■■ :...-■ ■ :'■ .■"-.'- 

(e) Finish at Joints. - Edges .of cement floors or 
concrete slabs along expansion joints shall be neatly finished with a . 
slightly, rounded hedging tool .. 

■"' b-.' Splash Blocks . - Precast concrete splash blocks, shall be 
provided at the outlet of downspouts, .as, shown, and shall be evenly y 
bedded and set to slope from the building walls with discharge. point 
■ approximately one inch above- finish grade. . 

£• Concrete S tairs and P latforms . .-. Concrete, stairs and ... 
platformsvshall.be given a wood float finish. 

d Sl ab on Grade . - The subgrade shall be brought to an even 
plane and compacted solid. Sand and gravel fill shall be deposited to 
the indicated thickness, and compacted and graded reasonably level, lhe 
fill shall be covered with vapor barrier. Concrete shall be deposited 
to the required thickness, and finished as specified. 
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(l) Vapor "barrier shall be carefully installed to avoid 
puncture or tear, junctures. and tears occurring, during; subsequent 
operations shall be -patched^ " Edges shall "be lapped 'riot ' le ss than 4 inches 
and end Joints shall be lapped not less than .6.,, inches, fetches and 
lap^&yoints js^^ a _^^^^B&^i^^ ^^^^tv^.^ .•-. 

pressure ^sehsi^tive tape ntSt'less than 2 .inches ' \ii0_t 'AdMsi^ ,dr ; ^ape, "/ 
shall be compatible with the membrane, 'and as 'recommended' by" the mariu- "~" 
facturer of the membrane. Vapor barrier shall be fungi- resistant when 
tested by the method ;set ; forth in. Federal Specif ica€iw'ls*^:X3^ and,..sh^ll. 
have a va£or' : permeance rating not exceeding 0. 5 perm, as de^termihedby "' '..? 
method set forth in ASTM E-96, procedure E. Vapor barrier shall be 1 "" 
asphalt -saturated waterproof reinforced kraft paper ,. clear polyethylene 
sheeting 0.006 inch thick, polyethylene -coated asphalt-saturated rein- 
forced kraft paper, two layers of 36-pound as^haltT.saturat^d felt solid- 
mopped with hot bitumen, or other similar material mee¥i;h'g< above require- 
ments for fungi-resistance and vapor permeance. 1 , 1 ;' '.' , '.! --J 

. e_. Polyethylene Protective Sheering . - ,The polyethylene 
sheeting at exterio^ entrahce' stai'rs "at thej.pperators f . Quarters/- shaJt^. 
be cemented to the w&Cd ;s"he^.thing %nd 'copcteJ;e f6undation. wall in '.-.'" '\\\. .'/. ' 
accordance vrith the manufacturer's' instructions'.. ' Sheeting' shall cb$£a$m '.,. 
to Vapor Carrier' material 'specified aboveV" Cement eh^U! d$ standard *'. ''/ \_ ';: 
commercial product as recommended by the manufacturer' of the polyethylene 
sheeting,-, . , _ : .._,,, , ,...t 

3^-06> y^D^PECOPIlfe,/' - : a/'^ia^rbofini shall not, be' applied when .'"- "I 
the temipera ; ture;;.is^'beio!rf 'Hq- decrees'/'. F.. arid" 'failing , ''T&d;.vorU shal^b:eV'"' 
done, byyorlniien ^e^ applic^atiiih of ; damppr^ofing^^'ana'.',,'"''''"''.' 

the ; eontr'£ci&r\sh^ 

of the w^rf to 'jiteye'nt staining' or damaging. flnishedL-tebri;., ' Jbe ;.contract.pr 
shall 're#£&_ or^replace "damaged, riftislied work to ; the 'satisfactibp of i^e" ' 
Contracting "Officer and'vithbut additional* cost tb^tlw'XfoyfcrbTOhi.//' :.?',".' 
Dampproofing may be either hot or cold application types', at option ""' ' : 
of the contractor. , . . 

_. , b. ''13a^pprcbHng';'Bha^^ '•; l 

of waJAs'^enolpgin^ excaya^d tage^'rit 1 spabe;s r including basement 'stair. . .; 
walls ibf the Operators'' Quarter s ; ,' aj&; gi'terii^e-^ 1 ^ 
of foundation wall to within It inches of 'the ' f ihished r ^raae : . "■" '"'""''' ' ' ' 

" £ . "Materials ■slia.ll ; !be/ de.llyferfed In se'alei-- : epiataiuers ; ^eari,ng.. ; . r . 
the manufacturer's original labels'^" 'The "idllbwihg materials' sliall ' ' : 
conform to the respective specifications, designated, below; . 

^;. [];' X J (ll _ Asfehklt;' - ;tee~ral;3pecif ica-tibV : ^ r A-£S6,; typ^ ijl/ ' 

; *:'"' . "(.?).' A^halt Prlmei> ;-;feaeral Specifi^^tibn SS-1^6l. . 

;" . f3 ; J ; " 'Coal-tar 1 Pitch. - 'Federal Specifica&bri R^P-38l/ ; 
,, / ., ' ../;,; t3ites;iiv. 1 '?■ v. '-;v ,; ;"-;; " . '"; ;V *;.."".'":" 
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. (h) Creosote Oil. -Federal" Verification TT-C-655- 

(5) -Fibrous, Asphalt . V Shall conform to the requirements . 
of Federal Specification SS-R-451, except that, it shall contain not-. . 
less than 12. percent of asbestos fiber. 

d. . Samples .; - Before delivery of any material to the site , the 
following samples shall be submitted to the Contracting Officer for test- 
ing and approval; ..-.,.,--,.- 

.''Asphalt .",.,'.-',•- 5. pounds ... 
. Asphalt Primer ' - 1 quart 
". '. Coal-tar. Pitch, - 5 .pounds 

Creosote Oil - 1 quart 

Fibrous Asphalt - 1 quart 

e. Surfaces, to receive dampproofing^shall be 'smooth, clean, 
and dry. Holes, joints and cracks shall be pointed flush with mortar 
and high spots ground level with the surrounding surface.. Before damp- 
proofing, surfaces, shall be swept clean of all foreign matter and shall 
be inspected and. approved.. 

f . Hot -Application Type . - Exterior surfaces to be dampproofed 
shall be given either a priming coat of creosote oil and two mop coats 

of hot coal-tar pitch or a priming coat of asphalt primer and two. mop 
coats of hot asphalt. .The ; mop : coats shall be applied uniformly, using 
not less than 25. pounds per 100 square feet. per. coat. Pitch or asphalt 
shall be heated , to flow freely but not to more than 375 degrees. F. for 
coal-tar pitch and .^00 degrees F. for asphalt. She finished. surface, 
shall be smooth, lustrous, and impervious to moisture. Dull, or porous 
spots shall be.recoated. ._,.■;. 

£■ Cold -Application Type. - Exterior surfaces to be damp- 
proofed shall be given a. priming coat of asphalt primer and a, coat 
of fibrous asphalt applied uniformly, using not less than 30 pounds 
per 100 square feet, in. such manner as to. cover all pores completely 
and to thoroughly bond with the wall surface. 

h. Backfilling . - Backfilling shall .not be started before . 
dampproof ing has been completed and. approved. 

34-07. MAS0HRY WORK. - a. Materia ls . - (l) Brick. - Brick shall 
be whole, sound, straight, hard, uniform in structure,, with true even 
faces and sharp corners and of uniform size. Brick shall be common clay 
or shale brick conforming to : ASEM Standard C ,62, except that brick for 
exterior facing, including planter and stairs, shall conform to ASTM 
Standard C 2l6, Type FBS, selected for.. color .range of approved sample. 
Color of brick for Operators ' Quarters stairs shall match that of 
planter. All brick shall be Grade SW. Brick for interior faces of walls 
that are to be left exposed shall be reasonably smooth. Brick to be 

3^-6 



garters planter wall below grade i shall ''conform W'ft5^-Bta*iaar&^9%''' i - -ol 
grade A. ■<^-^..v;^ m; 




(5) Mortar^ -'Mortar foY''ai£ r work~except^^^ 
linings^s^ltbe-e^m^s^,^ acid sand, or of 

a l:l:&;&£xi©£:poa?mii&-:eemen^ * ti&rtar -for .: 

joints' 'o^'&ue "livings shaU^e'^e; i^^ ^- f ;;v 



b. Handling and Storage bf J J&terlalBV ^ B^clt^sbsaaa^ be, stored ,:£ 
in 
ex] 

site stockpiles periodically 

handling brick to avoid chipping IracT oreafcageV "'Sfcora^' ■ £H£s^ stacks.;; ;; ;c> 
or bins^^liaia'^^jWiacKftt^^^^^i^ ^ei r ^,A^sturbed or shall be 

activities. ' '■*-■-'■'-'■■ -^ v^ w^-L^nr ^ : y,^_v 

1 :3^:.v.--:.-.i- :: C ^w . ^5re"gtiflo^ . : -;!(^)--; Qege^al.. «. Masonry, shall not be greeted 
when the* ambient ,• temperatures,, Is '. below; $$® v f v ;4&^-3tliingJ|^apetature 





heat, wind, or limitations p^ i^;j^|i£S^fd^ 

prevent proper setting and curing of mortar joiWis or ob'taliftftfe proper? ■ -, ■•..- 

bond ih^th^v,m©rfcafe Ifo. frozen.. wpx^shall^be.Jbuilt ugon. ■ Ho brick or 

other tfntts;;vnmiitog ; ''%,^ shall be ■ 

laid-%n.''thfe '- ; waai^Jj^Cl&^%1^i%.^in^.^n Ihlp&f rate' 'bt-%bsbrp*to^ in: > :,,•; 

exc£4S ; Of ..KfcT ounee::per \mi^uke^V.4^tepin^4;: ^ f£ccprd&htie <: '-mth £S2M >r .;- -\ . . .-. 

Stan&atedfe&T, -shall-be^uiit^^ Gorners^and -"'.: ; 

reveals shall be plumb and true\.V|$ru^^ 

than 4 inches into the backup unit 'masonry.'" Courses shall ' be ■&&■> spaced r.; 

that ba&ia&vtfasowy ,-wi^l level off ,ttoh v ^h the face work at all 

bonding bourse's ;,and.--at..;jpin|s' wl?e^e^^fa^';if^S' I: ar# ui|4;M&ie^ of 

ma^onr^bond,- ;£^ 

or othfetld^brisi^jSpace? ground-: i^ta^/dop^fro^ 

shall be solidly filled with mortar."' Anchor!^ wall ;^ ■-- :■ 

and other items required to be built-in with masonry "shall be -built-in 

as the masonry work progresses. 
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(2) Brick. - Brick shall be damp when laid. Brick shall 
be shoved into place, not laid, in a full bed of unfurrowed mortar. All 
. .horizontal and. vertical' joints shall be completely filled with mortar 
.when and as laid. Vertical joints shall be all of the same width except 
for inconspicuous variations required to maintain the bond and as noted 
on drawings,. ., 

'■'"''*" (3) Chimney. - Chimney shall be built of brick lined 
with terra cotta flue lining of the sizes shown on the drawings and 
.extending from one foot below the smoke inlet the full height of the 
^fl'ue. and a distance of not less than one inch above the chimney cap 
'of the Utility Buildings and one inch above concrete wash of the 
Operators '• Quarters chimney. Mortar for joints of flue lining shall 
be, made with refractory cement - low temperature grade, and struck smooth 
"inside. The' space between the lining and the masonry shall be filled 
solidly with mortar. Linings shall be built-in as the work progresses. 

^ (k) Joints . - Exposed face of brickwork masonry unit .. 

.wails shall be laid with joints concave. Unless otherwise indicated 
on the drawings or specified, mortar joints shall be not over 3/8-inch 
wide. ./All joints shall be formed with suitable tools. Joints shall 
.be tooled in such manner as to squeeze the mortar back into the joints. 
No tooling shall be done Until after the mortar has taken its initial set. 

- &* Pointing . - At completion of the work, all holes in joints 
- , of-iexpo&ed^masonry surfaces shall be pointed by completely filling with 
mpr^laf of color to match the adjacent work. 

'"' ' ; '- e. , Cutting and Patching . - Cutting and patching of brick 
; masbnry^,aj required to accommodate the work of others, shall be per- 
formed by masonry mechanics. 

£* Unfinished Work , - Unfinished brick work shall be stepped 
back for joining with new work; toothing may be resorted to only when 
/specifically approved by the Contracting Officer. Before new work is 
.started, all loose mortar shall be removed and the exposed joint thoroughly 
wetted 'not' less than 12 hours before laying new work. 

' ' g. Protection of Finished Work . - Surfaces of masonry not 
being worked on shall be properly protected at all times during the 
construetljOri operation. The tops of exposed masonry walls and similar 
surfaces' shall be covered with a strong waterproof membrane well secured 
in place when the work is stopped at the end of the day, or otherwise 
interrupted, or when rain or snow is imminent. 

h. Calking . - Calking compound shall conform to Federal 
Specification TT-C-598 for gun application. Calking shall be installed 
"'where indicated or required. In addition to applying sealer, a coating 
of,, the sealer shall be applied to the surface of the calking compound 
prior to T finish painting. 
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iV ' Pointing and .Cleaning . - At completion: of the- ivo^^ holes 
in joints of exposed exterior masonry surfaces shall be filled with 
: Bior£ar and suitably tooled. . After pointing has set and hardened, 
exposed masonry surfaces shall be cleaned with .stiff -fiber brushes', 
leaving the masonry clean, free of mortar daubs, and with tight mortar 
,£oint&, throughout; Immediately after: cleaning, the masonry surfaces 
shall be thoroughly rinsed down with clean water.. 

,,,,„,., 3i}.-0&. : ; SHEET METAL WORK. AND MISCELLANEOUS : METALS, v All structural 
^steel and miscellaneous metals' snail conform" tc.'the applicable-; require-, 
'ments-.9f.%ciion 30, METAL, MISCELLANEOUS. MATERIALS AND STANDARD -ARTICLES, 
with .; the following; additions: 

'^ \. r ,y/+ ;.a,- ^terials . * (l) Anchor bolts- for anchoring the sills 
J,to ; the foupdatiotJ walls shall be 'l/2-inch diameter., 12 inches long,. 

spaced pn four foot centers, unless otherwise indicated on the drawings. 

The projecting portion shall.be given. a coat of red', lead. 

, r , ;: ; r v> ,':;;■ ,.:(2) iNails.- fr^Nails for sheet* metal' work shall conform 
r^o^he^ea^iTewents^.of federal Specification IFsN-101 for^ "Kails,. - 
•Spifeesj, etapiee and-Tacfes" and, shall be not -less-, than-O,3,09~inch diameter. 
-rKail^ shall be of .the, large-head type and shall be of sufficient length 
■tp;firmXy secure' the materials ::in place but ..not so long as -to 'penetrate 
..^ini&hed. surfaces of .aheathing at:.eaves.. Non-ferrous nails- shall'W hard 
^copper ; OT:;:COjfper:alloy^ : Ferrous-nails, •shall be hot^dip galyanlze'd -steel. 

(3) Insect Screen Cloth. - Insect screen cloth shall 
conform,: .to .the' requirements., of Federal Specification RR-S-l4la, for ' 
; '^c:ree»ii5g,: .Wire;, Insect",, Type II, and. shall be 18 xa8-mesh.. 



^ vw :8crews. - Screws for sheet metal-work shall ■conform 

it©; the' requirements; cOf;rFederal Specification FF-S-llla, for ,r Scr^ws r 
#pO&>; ,Siotted:-Head'' -and :shall be ■ of the type required to properly- secure 
ttie '■wood:*-, ;Non-ferrous ^screws, shall be hard copper or copper alloy;-' 
ferrous screws shall be of steel, galvanized. • . - - ! : i - 

V -3 ;-'.i!^i*r : ■ is^gol&t*?.- - Solder 'shall, conform to the requirements 
o-JhFeder&i Specification Q&rS-571b/ for; "Solder (Tin,; -Tin-lead '^and 
Lead-Silver)", Composition 50 sn. Flux shall be; rosin except 1 where 
prohibited .by unusual. ;c6ndiSlaps- of application, in which event soldering 
.. flux paste: confoxming'to :the requirements- of Federal; Specification 
0-F-Sac;,;-; for .:.''£Lux;, -Soldering; . Pastet" or muriatic; acid properly killed 
with zinc may be used. -"- : .-'■■■■■■ ■■-' '■ ■- f ■'".■.■'■ ""' *" f '• 

: ,-,, ;v. b.y; Sol^erit^g and ; Seaming . -: (■!)■, Soldering. - All edges of 
uncoated: sheet: metal to&e soldered- shall be pretinhefr, before soldering 
is ;begun*:' Soldering, shall be .done- slowly^ 'with well -^heated copper so as 
to, thorou^ay;heat;..the'iseam' and- completely sweat the solder through 
the full ;Width 7 6f -the' seami. •; Ample solder shall 43e used and' the seam 
shall show nofe-less. thteiane full r lnch- of. evenly, flowed: "solder. ■ 



(2) Seams. - (a) Flat Lock Seams. - Flat lock seams 
shall finish not less than 3A-inch wide.' 

. (b) Soldered lap Seams..- Soldered lap seams sha^l 
finish not less than one inch. wide. ' '/.'" 

(c) All Seams. - All Warns shall be ma^e . in the .. 
direction of the flow. 

". C;.. Downspouts and'. .'Slashings . - (1) Downspouts. '.- Downspouts 
shall be- of 16. ounce ^copper-, of t&e. design, and sizes' indicated. Down- 
spouts shall be provided in one length, shall. W/set"- plunfo* and clear": .; 
of the wall by straps, not less than l/8-inch thick by 1-1/2 incnes 
wide, soldered to. the downspout and firmly secured to supporting construc- 
tion with, brass screws,. Straps shall be placed at r te;p-and bottom of 
downspouts. Elbowbffsets shall t.e provided as indicated or required.;' 
Wire basket strainers of "\k gage copper wire shall be set iff loosely 
in all gutter openings into downspouts. 

'"■"" (2.) ; ':fe^ all 

.intersections of roofs witk- vertical surfaces, at. all projections through 
roofs except at plumbing" pipe, vents./ and. elsewhere ks shown on. the draw- 
ings or required,' to provide watertight prptectiph. Exposed bd : ges of all 
flashings shall. be folded back "1/2-inch : to provide stiffness. All. flash- 
ings shall 'be of 16-ounce copper unless otherwise 1 specified. "Except as 
otherwise specified or indicated' on the drawings,' cap flashings shall be 
provide^ oyer- all, base flashings. .. 

■"/;'" (a) ! Base Flashings!. - Base flashings shall be^ ; ; 
constructed of 20-ounce copper and shall extend up' vertical surfaces 
not less than 8 inches and out on the roof, or horizontal surface, not 
less than h inches. ; On! sloping roofs they shall lap lengthwise not 
less than .3 incnes. ' Installation of base flashings for shingle^ roofing 
shall be coordinated with roofing work.. The edges of "base flashings on 
wood roofs shall be held in place on the roof side, by copper mils ; 
spaced 3 inches on centers. 

'" ' (b) Cap Flashings. |. - Cap flashings shall be of, 
16 ounce copper'. Cap. flashings shall turn down oveV base flashings ; 

not less than 'h finches. ."'■..."'".. \ : "l' '.'"'* ',.'■".... 

"■" y- Cap flashings' "iri masonry shall extend 

into the masonry not less 'than 3-l/2-ihcties and shall 'terminate' with a 

l/2-inch folded edge. The ; cap flashing- shall be'' 'formed to provide 

spring action against the base flashing. 

(c) Stepped Flashing^-- Stepped flashing, occurring 
where the . sloping surfaces intersect with vertical masonry surfaces; ■ 
shall be . stepped up the'slope in Sections of the length indicated on \ 
the drawings or required. .'The stepped flashing; at; vertical Joints 
between the sections .shall be lapped not. less' than '3 inches. "Where 
sides of asphalt shingle roofing abut vertical surfaces, the base 
flashings shall be woven into the courses. Joints between edges of 
shingles and flashings shall be filled with plastic cement. 
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(d) Wall Flashing. - Wall flashing shall he installed 
where shown on the drawings. Flashings in walls, for such items as sills 
and heads of openings, shall be of 16 ounce copper and shall conform to 
the detail sfcowri. dis^ise -dxa^r^A^i^a^bA^^^gm^^S^^^ extend 
not leseUtfean ^.'incfeea^bfeycind^tfee; JainSSSoi th9 :o|^kig^ Sii^lashingS-'fr^vc;' 
shall be installed s^s VQffi&ffi&s • >£© ipr^v^e. mte&t%gh%r>G®m^pb±Q$m.-< ;*■*■ ::■<:.■ 

t:& v .-'i^v^ ,:r:'4«".) HfMeEtSet'Jteta^tvsfrtierv- -r ^ifetal' iflain diverter- shaiau v- 
be of stag <-ftn4- &3a?e :a» appro;vied\> shall %e;:l€ ourtcexopper/. /and: shaiKl^e ..ain,; 
installed in plastic cement over, (the;: shingle si -witit.'suitafelie;:nailte*;^>.:./:'.:^;;v' r . 



"•,f r ;.*-i .;!■* y f ,? ay;-.., <&&;;:■ :Metal : &initig : fox ~Plante^^H;;J^aj. lading ^for 
planter in? :liv;tng. ■■rdpttfjftt Operators '' Quarters; ^ishsSn^'^^Hfi^^^^^i ffli'.'.:* 
20 ounce, icojijje'r andranstalledito provide, a. eompletely\^wat0rpa^jbf f :liningv :,*-: ';■: 

'&* -.v |^t^;C^d.vBoorvana--.Fraflie v-. ^yCl^VDborvJta'Bdor. 'shallbe <?'-:o:;:.s.^ 
constructed of cores consisting of 3 layers of 7/8-inch thiols jwl€ctea^ ?v-. -v;^ 
kiln-dried tongue -and -grooved, white or sugar pine, with each ply lined 
with aisfegstoB pa^efe. utiles: and; rails;- shall bert&jteXt&iatsopte -ta the 
full thickness,! &f,t j he door. ai^:.ofb width; showhron'theV&ra^^^ 
sha33:/'^'|fttft*atL^rl^afc;aBglfej&;-:to each 1 other and.clincfe-nalledj'togetheri'r/v?;;!'; 
Sheet met&lo.eoveriiag. $hall - be/: stret£her*leyeltedi 3ta* ? £& ga'tasi^steeX 'or:; i i * :,,■ 
ingot irotti€tnd£ shalli be, tightly rolled or: draw^ on -the-c surfaces wtthottti^-:..^ 
"buckle, and in a manner that will insure permanent, eontaejfc Wl-th :thfew ; •■■; .. f c- -' ■- 
cores. All edges shall be sharp > straight and true. All joints or seams 
shall:..fee^solde^ed:^Or-tfelded > and;gtt>tt^;#mo^k>o.excej^ 

edges of the-;&Qor>.vto..^ :*^fr 

heavy bandi.set:in&:, groove, and fastened with ^crewsy.^inchesoosr center au-rsVfr 
Nailsr;.shall:^e ?inc-costed:.atid;shall:not..be r lfift exposed*.-;;: AH surfaces; ■■:?&' 
shall be;;priffiedr,wlthqphe'*sho^ eOat/ of .red-lead: paint* .Ailrhardware:>forx;^ u;- 
the metal*Gove3Ped.!doorr shall -.be^shop^installed,:: 355er hardware. tovbe:V.-: ,:>.-> 
furnished shall: COnfoamCto. the^r.equirements of a .eiass.&.dooarand; shall' ^*?> "-.-.: 
include anoautomatically^closing.device.and a latch. -arranged; for. pad-*,' -.i-;:-. ■, ■ *" 
locking.- Installation including::hardware ; and operational characteristics'; r £v 
shall be in,accordance:itfith .National .Fire Protection .Association Pamphlet;:' =' 
Ko. 80 (cur^en$. issued ..: ; : ■;:..■■;.-,, ■-,-■,.■- ■ ■■ -'. ; ;: ;..:" 'cv' •■;■.-■-,:.■:"■/■••. 



v^atte. .■*■: Frame -.for door shall -=be : structural-.steelc >•* ■?. 
channel: ot;:the^size 'indicated andrmotchedvfor- hardware. Stop; shall be"' •-■ '. "-' 
of structural- ^teelcbarxstock. welded tor, channel. .Frame :shall^be. pro- 
vided wi^V/frbtear:Wo3!»t8>jto-:each:;.5aBtofc:-.;:8einfOrcement for hardware shall : ^: » 
be Welded"tP'Tthe--S l re.^. ! 'i^ -,-. ■;*.!;-. ,:m-. ;':■.. -n:. ;v.:,;v.: ',-:„;•■. '';.■:'"' 

--■; ; 'e y -; , fetalj Ventilator . r.-r -A-ftetal , ventilator with^mefcal base, ,:■;■. 
damper and^fu'sible..>liBl;-sha35lr.be;;tns1ialledvin the fireproof -room -of: ..- ■. •: ;rc 
the utility building at the ceiling and extending through.-. the. roof;; :v - L 

£*-'"■ Si^lSHiiiS^' *£J&&rtc ■^for-'Wire grille Ishall ibe-iWttven of 
high carbon q$ mngatiese.?. steel;; conforming to Federal Specification' ■;. 
QQ-W-46lb-,lQ3E:i^!Wir0^:;§teei ^carbon;) Bar-g .and-Coatedi'/ /.grade's* BS: 1035 and-- , 
FS lO^^ire- s/l^li ie<jlQ*gage;vwo.veft into awl/2*ihch:diambnd:.-meshv ;■.. '■.-"*-■' 
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a. Miscellaneous Sheet jfetalwork . -Street metal items not ; 
covered. elsewhere lb this' sectipn shall be , as' indicated on 'the drawings ^' 
and as required to provide a watertight .installation. Formed sheet ■ 
metal for metal -covered work shall accurately reproduce the 'detail and - 
design shown, and profiles and intersections shall he sharp, even, and 
true. Joints shall be locked or lamped, and. soldered, as applicable.. 
Keinforcements shall be provided as required. 

. h. - Weatherstripping , - Materials in connection with weather- 
stripping -shall be No... 9 gage, standard sheet (not ribbon) zinc, cut 
across the grain. Bronze where used shall be not less than 32 B&S gage, *•/* 
pressure rolled for resiliency to a hardness especially suited for : the 
purpose intended. Weathers tripping shall; not react .against type of 
threshold- SUrnished. ■'";-' ■—: ; 

i * Aluminum Ladder . - The contractor shall; furnish a £6-foOt 
aluminum eSension ladder. in utility building, and shall install metal 
hangers therefor where directed. The ladder shall be similar and approved 
equal to "Buraladd" aluminum' ladder manufactured by F. B. Jones Manu- * - - 
facturing Co.. (Factory Branch), Somerville hk 3 Mass,, and shall be 
equipped with safety shoes. 

A" Metal Com b ination Storm and Screen Doors . - The : contractor ; 
shall furnish and install 'aluminum combination doors complete with 
frames with , interchangeable screen and glazed panels for the exterior ; 
door to office of the Utility Building, and for front and rear entrances. 
of Operators' Quarters. Metal, storm doors shall be of approved design 
and manufacture. They shall' be fabricated completely by extruded heat- 
hardened and anodized aluminum sections and panels.' Doors, shall be 
1-inch thick. All corners shall be' neatly mitered and held together , 
with heavy duty die cast non-ferrous metal inserted or other approved 
method. All other joints and .connection's shall be secured to give a 
permanent and rigid Joint or connections. Screens shall be fabricated 
of extruded sections and screen cloth shall be aluminum X& x' l8-mesh. 
Frames shall be of a ■type that permits rescreening.. Vinyl strip shall 
be placed at bottom. Storm glass, .section shall consist of an extruded 
frame and double strength £Lass set in neoprene. Doors shall be" hung 
on piano hinge full height of dcor conforming to requirements of door 
manufacturer. Doors shall have hand latch and keeper on jamb. Doors 
shall be fitted and hung and demonstrated to operate perfectly. Door 
closers shall conform to Fed., Spec.* FF-H-121c and shall be Type 3015- 
Doors shall be installed, within their own aluminum frame securely 
fastened to door jambs and heads . ., 

. k.. ...Mirrors. - Plate glass mirrors shall be furnished and 
installed over each lavatory "iri the Utility buildings. Bottom' of 
mirrors shall be ^'6" from floor, unless otherwise directed. Mirrors;- , 
shall conform to Federal Specification DD-M-411, Grade I (copper-backed) 
Class E, modified for size lk n x*2h u . 
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•31* ^ Cabinet fgr Paper .Towels ; ;- Onecabipet-fQrpa^r, towels 
shall be installed. in:each, toilet room , of. the ..tftiliiy^uilding, where' ; 
directed, <- Cabinets : shall conform to Federa^,' Specif iqat|on W5;7-P-5^lB'> J • f .^ 

typeM.5; ..' _...;; , ': _ _..■'■;::.[■; )■■" ".w":!v!.r"C^":'. 

.= gu .1 ftfetal llfoilet Enclosures-! &n& ' Partitions: r ;FJush type^ ;';;; 
metal- toilet -.enclosures, and partitions and .spreen,; an^ urinal partitions:' 
shall be furnished and installed ' in the toilet rooms of ; the Utility" 
Building where . : indicated . • ■ The work shall include, all. fastenings , 

fittingsi' ana, -hardware sfor a -complete and satisfactpry';ins^ __ . 

The enclosares; and. partitions: shall' be the good quality productof a'; ;■';- '^ 
repatableomanufacturer : ajad shall be approved' prior to ^delivery; to the- ■ ;^ - 
site.-: All-sheetv-metal .shall be cold-rolled, galvanized,, bdhderiizedy J 
stretcher-leveled, .furniture steeX stock:. . Enclosure, .doors, shal 3 -- sW i E ^ , , 
in and *ea©b enclosure shall ■ be .-fitted, with, hinges,, /a^hrpw; Xa^chy; a; • ;' ■ l ;; ■; 
combination hook' and, bumper, and a toilet paper, hoi^er..' \T6ilet papei' ";;' ; - 
holdfers'^hall he roU type, standard.with the manufacturer. ; Ml suriEace's:.;; 
shall be cleaned and factory finished with baked -on primer aha finish Jv/ " > - 
coats, color to be. selected from manufacturer's sta^dar^; colors. 

" g^"' M»tai Louvers . .■-. Metal louvers .shall b$'^tpz^&''of._^';; 
20 gage alSniuuffii '''LouVer. frames shall. he .constructed as to provide ;a \\, 
watertight "seal between, frame and- wall., louvers shalX.^e provided with ;; /; 
non-ferrous type insect screen, 18 x I8-mesh. - ^.,V, 

;'©... Met&l lavatory Shelves . -^ A metal shelf ,, shall be provided 
over each- lavatory, in. the toilet rooms- of .the Utility Building. . Shelves 
shall. conform to -Federal' Specification. WW.P-5*a.b, Tj^e ^^M, -°r : approved^ . 
equal. 'Brackets: shall be secured; with, counteirsunk, oval head, ^iamp$?>yy ■■-' 
proof chrome plated;. screws. - In v masonr$r .construction, -screws s£alJL; be - 
set in- fiber anchor plugs., Shelves): shall :be' set S'-lif from, flpor unless -;■• 
otherwise'- directed. ■ : ■".. ! -- --;;■ ;: ' i" " '.",'._ ".',.■ ",. : . 

g. Bulkhead . - The metal" bulkhead door for entrance to' base- : 
ment of .' Operators ' Quarters, shall. be, similar and; approved equal to 
Bilco steel.: basement door, Size. C- . Bqo£"^ha&-be rurhiahesd with';-aanu- , 
facttire'r's baked on prime coat. :: , ■ ■■-*,.■<■■■■.' ._.'■■■';' %: /' .*".■. 

•■■. >.- ov - Medicine .gabinefr . ; * bne.,recessed,raedicine. cabinet with 
mirror door and fluorescent lights shall be "provided dyer lavatory- in 
the bathroom of the Operators' Quarters. Cabinet shall require wall 
opening -.of "approxiraately.l£ ■■inches by 22 inches,. The cabinet, shall be 
similar and approved. equal. to .Miami. Carey" Mqa : el" fid^.^^^;," Wirtx)r ; 

Shall : , .'be- , l8 f ^fe^?>-.. , :r' .•■.■:.' .■•:..-.; ;;. ■ ..>; ..];.. "^■'"'l .'/-.:' '^ V 

. -r. ChimneyrCleanout Ijoors \ , l r . Chimney cleahout door of approved ;■; 
size shall^be provided and shall be .cast ^ron. conforming ,to Federal ■■■•■■■■■ ';■';'- 
Specification Q^I-652, Class 2^-or 30, complete with, frames,; and unless 
otherwise indicated-sized.to.matGh.flue^ Frame shall have anchors and " 
a continuous flange for fastening into masonry: Door shall be hin^d and : 
shall have fastening device. Shop drawings shall be submitted. 
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s. Concrete -Filled Pipe Columns . - Pipe for concrete-filled 
steel pipe columns shall be 3-1/2-inch diameter^ extra .^strong weight 
steel pipe conforming to: the requirements ''b'f-AM!&:-A53*58^y'BX&&® B; .-: ': 
mill tested steel pipe cut -and slotted to .receive ■ connections with a. 
minimum yield point of 35*000 p.s.i. The pipe shall be furnished filled ■ 
with concrete. Pipe columns shall be provided with all required caps 
and bases. .Pipe columns ? . caps and tes^ accordance 

with the details shown ■ on the -drawings." :• Shop drawings, "shall .be submitted:. 

t*. ; Metal "■■ Thre sholds ■.. / - (l) Operators ' .Quarters, -*■ Metal .'.'/: 
thresholds shall be installed 'for all exterior doors to Operators' Quarters 
and where shown on drawings except basement door. : They shall be non- 
ferrous interlocking type .size as- indicated and shall accommodate bottom ■■ 
hook strips furnished. Threshold shall.be bedded. in.:an approved sastic, : . 
All thresholds' shall extendrfull distance - between door jambs... ..Ends of ■ 
thresholds shall be furnished, with necessary cutouts to -fit: door- jambs^ 
Secure thresholds in place with: aA^Inch, diameter countersunk non^ferrou : s 
screws one at each end intermediately spaced not over 12-inches on centers. 

(2) ; Utility-Building^.^ The thresholds -ofrfche exterior 
doors of the Utility Building where indicated on door schedule shall be 
the interlocking weatherstrip type, 5-1/2 ! ':x 5/8", fabricated from 
nonferrous metal with a non-^slip top surface and shall "be '."be'dded; in 
calking compound and. anchored to ;the . concrete by means of bolts set ; ■ 
in expansion sleeves. ■... ;>.■ 

u, "Clothes Poles * - The contractor s&all proyide :in all the 
coat 'and 7 - clothes closets .a . 3 A^iach inside" diameter : ," standard weight , 
galvanized steel pipe 'conforming -to the requirements -of Federal Specif ir : 
cation WW-P-406.. The pipe. except.as otherwise required^ shall be attached 
to the wall at each -end with a flanged fitting and screws. /In addition, 
the-pipe shall be .supported from the center with .amei;al -hanger secured 
to the closet shelf. In closet where scuttle to attic space occurs, 
pole installation shall permit easy removal without use of tools. 

v. Wrought- Iron Hand Rails . * Exterior wrought iron hand rails 
for Operators' Quarters shall.be of the sizes and types indicated on 
drawings. Wrought iron shall conform to requirements -of. Federal Specif ir-. 
cation QQ-I-686, of the grade best suited. Hand rails shall be installed 
in a sturdy and durable manner as approved by the Contracting Officer. 
Shop drawings shall be- submitted. *.-.... 

w. Extension Traverse Rods> ..- Provide one extension traverse - 
rod, length adjustable from 12 feet to 16 feetj and install in living 
room of Operators ' Quarters so as to span the three awning, combination , 
windows. Provide two extension traverse rods, length adjustable from 
50 inches to 86 inches> and install so as to span each pair, of awning 
windows in bedrooms 2 and 3 of Operators r ' Quarters;. AH traverse rods : 
shall be manufacturer's standard residential type and similar and 
approved equal to Kirsch residential type and shall have, center close 



two way operation, adjustable projections from 2-l/2-inches to 3-1/2- 
inches minimum, snap on end brackets, ball bearing tension pulley 
suitable for floor mounting, continuous braided^ cotton fiberglass core 
pulley cord, and shall be galvanized bonderized'-'ancL'fi^^ed- with white 
or ivory baked enamel. The large traverse rod .shall have at least two 
intermediate-supports -and & minimum. of ™5'S.^ibn- c'^ 

rod shalj h have at least 20 nvlon carriers;" Fastenings for attachment of 
brackets 5 ','" Shall' be. plated steel screws ^ pf'^rojier length and type," Toggle 

bolts~-eha4l--be- used- for-^nGunting* -~ -■ '.™.^.-;- , .v-,.^i-J. , .::. w ...^ — — __«. , — ■ — , — 

x,. Heater Room Poor (Interior door) . - The interior door and ^ , 
frame' for 1 - the _ heatei room iir the 'Utility; Building-shall De^eithePhoiiow'^' K ;; 
metal orkalameih type' ^ for a ; class'B door/; label -.will not be required;^' :: ' : 
however, certificate of compliance shaii : be 'submitted. 

" ' £*' RoW^go^k ; - Robe- hook conforming. to; Federal ! Sjidciifjca'tiofe'' v ; ; ;J 
WW-P-0O53S figure :: %j shall ■be' / installed' oh bathroom door'in Operators* ' r; ''^"' : * 
Quarters and mounted 66 inches above floor;' 800k shall be installed ;1 ■..;•' H 
on lockplate. 



I st . Tit >.•■::.[ 



£.* Basement Windows . - Basement windows of the Operators' 
Quarters shall conform tp Steel Window Institute Recommended Standards _ ^ 
for Steel Windows, basement type. Ventilators ' shall be hinged ajT ': . ! ; l ,2 Xl 
bottom to project in and shall be provided with outside insect screening ' 
of nonferrous 18 x 18-mesh type. Standard hardware shall also be . . „ 
furpishedv " " *"■''' J -' i - Mf '-' ; ' '■'"*' "'!f^^ ■■'^li'.'l'Ai'"'. 

3^-09. CARPENTRY. - a. lumber and Woodwork . - Lumber shall conform 
to Federal Specification MM-L-736 for 'Xumberand Timber, Hardwood", 
and MW*?51c:--ior .'lumbar.and Timber,.. 36ifcl*tfbd!^JLcerti£^ 
formance with Federal Specifications wi^Ll be accepted in lieu of 
inspection requirements. At the contractor*^ optibiii lumber for the 
various uses shall.be one of the species listed for the purpose and 
of the,„grade. .indicated....... . v.;. «. „ ^, ,._.._.._..._.,.-,.....„-. 
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(l) Rough Carpentry:. , 

SPECIES AND. GRADE 



Douglas Fir 

Sitka Spruce Northern White Pine White 

Western Bed Cedar Eastern Spruce Fir 



Column and Posts, Roof 
Trusses 



Rafters, Sills, Joists, 
Headers and Stair Car- 
riages 

Studs, Plates, Caps, 
Nailers 

Subflporing and 
Roof Sheathing 



Any stress-graded species -1,450 f., 1,075 -c-* 
1,51*0,000 E. (Unless otherwise indicated on 
the drawings). 

Any stress-graded species. - 1100 f., 850 c, 
1,320,000 E. (Unless otherwise indicated on 
the drawings). 



Standard 



Standard 



Wall Sheathing, Bridging Standard 
Ridge Boards j Bracing, 
and Furring 



No. 2 



No. 3 Boards 



No. 3 Boards 



No. 2 



Wo. .3 



No. 3 



Subfloor .- Bathroom 



gxterior type. Grade C-C (Plugged Ext) 



(2) Exterior Finished Carpentry: 



SPECIES AND GRADE 



Douglas Fir 
Sitka Sprice 
Western Red Cedar 



Northern White Pine Redwood 

Eastern Spruce 



Cornices 



C and better 



Trim and Corner Boards C and better 



Window and Door Frames 



Gutters 



Practically clear 
material without 
obvious defects. 
Window jambs, part- 
ing strips, and 
sills of Douglas 
fir, and sills of 
Sitka spruce shall 
be VG or EG. Door 
frames shall be of 
second grade for 
paint finish. 

Best Grade 



C Select 

C Select 

Practically clear 
material without ob- 
vious defects. Win- 
dow jambs, parting 
strips, and sills of 
Douglas fir and sills 
of Sitka spruce shall 
be VG or EG. Door 
frames shall be of 
second grade for paint 
finish. 
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:,;:. -.-■-■..'■■••' ;".:•,., W8&tsm %*&&&&! c - , vv &j^tern ..gpr^Ce^ ...,v.,^,r 



Trim 



Moldings 
Wainscot 



Stair Treads 
and Risers 



i l ; ' ■■ i ".1 r? 



Highest grade for natural finish; second grade 
for paint finish. Wood for natural finish 
shall 'ita.ttgi'&tttt in -:X3pior-. ( ;• 

Standard Moldings B and better Ebldings 
No. 2 Stock 



No. 1 Stock " 



Construction 



-, ; ,fO. -i^;,.-;;,; 



r ■■ < a ^ 



(*0 Flooring (Opera^grs^.-QuaTter^):-^ ;..v./{., "■; ^hr::Dr;;;-:^:T£ 



■/.'i 



l^o 



Red or White Maple, gecan 



Living Room, Dining 
Room and Halls, in- 
cluding ^fcall closets 

Bedrooms and Bedroom 

Closets:':'.^:' :> ,:;■-.{■;' 

Thresholds 
(front door) 

Thresholds 
(rear door) 

KitchemO'-r^; .v>;};\:. 
(under linoleum) 



Select (Plain 

■'Saved^;;; ; '.?.;■:. :-.<: - xx.y. 

No. 1 (Plain 



Second 

{ ■"" X ) 

Second 



■ 1~- 'A -'■-,:% r-'iif 






<■! '; 



Select grade (CS-5^9). - 
Oak, Red or White to 
! ',-:^;,:,Matcfe- n Fiopring / - :: :; .y/^x;- 

Grade No. 1 

if; ■;-'.':-Dougias--Fia? ppwmereial., :1 .. ( - ; v- ''\l : , ,v. „.:■*. _.v .^-^ 
Standard CS U5-55, Ext. Type, Grade^-g^ . .,., ,. Hr 
(Plugged) Ext. 






■ :u^feO Otfrgr fetefriajs' y rj ^ 
tempered pressed wood f i^rbjpa£ds ... .shaai^cpnfprm to t^ei Ve.qyirements.pf,,.;- 
Federal Specification IiX-H-35 for "Hardboard", Fibrous -Felted (Fiber- " 
boardi , ^3/l^i»A:^Wc^>;^ype : .Xi;. ? 2i ; /:;.,;: -^t r.vcv.-t'J {?.;.} 

to"^d, i rSfiec.,.^SeW*&la / - ^?i#ch ; ^ci^ ; ;^ Jnd^&^prlf^ 

specified. . 7:.n ■■■ .,..-.. ...■--". ■ ■'■■ ■ x ,-;-.' ..<-.-n -.?■'.: ■,..-.■.■..-....-,- ■■■:!- 
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(3) Batt- and Blanket-Type insulation. - Federal Specifi- 
cation HH-I-,5l5y Class A, treated for fire-resistance rating of slow 
burning or better; with vapor barrier membrane and edges suitable for 
nailing insulation between supporting members; HH-I-521c, Type 1, Class 
B or C. 

(h) Laminated Aluminum Foil Insulation shall be an 
open mesh glass fiber reinforcing mesh on flame-proofed paper." 

•->■- (5) Roofing Shingles. - Roofing shingles shall Conform 
to Federal Specification SS-R-521 for "Roofing and Shingles; Asphalt, 
Prepared, Mineral Surfaces", Type II. 

(6) Waterproof $ieathing Paper.,. - Waterproof sheading 

paper shall conform to Federal Specification UU-P-l47b for "Paper; 
Building, Waterproof"', Type !■> Class Bi ? 

(7) Lag Screws,. . T _ Lag..§crews., sha^l ...CPPf prm . to Federal 
Specification FF-B-56la for "Bolts; lag". 

(8). Bolts, mt^::ind,,Stuafe. - Bolts, nuts and studs 
shall conform to Federal Specification FF~B-571a for "Bolts; Huts; 
Studs; and Tap Rivets (and Material for same)". 

(9) Nails. - Nails shall conform to Federal Specifica- 
tion FF-N-105 for "Nails; Wire and Staples". 

(10) Screws. - Screws shall conform to Federal Specifica- 
tion FF-S-llla, for. "Screws; Wood, Slotted-Eead". 

(11) Clamps, etc. - Clamps, expansion bolts, expansion 
screws, washers and anchors shall be of steel or iron and of standard 
type and manufacture as approved. 

(12) Asphalt Saturated Felt. - Asphalt saturated felt 
shall conform to Federal Specification HE-F-191a for "Felt; Asphalt- 
saturated (for) Flashings/ Roofing, and Waterproofing". 

(13,) . Glass. -. Glass. -shall conform toJFederal .Specifica- 
tion DD-G~451a for "Glass, Flat and Corrugated for Glazing, Mirrors and 
Other Uses". 

(1*0 Calking Compound. - Calking compound shall conform 
to the requirements of Federal Specification TT-C-598 for "Compound, 
Calking; Plastic (for) Masonry and Other Structures". 

'" '■- (15)- Plywood for building exterior including soffits 
shall be exterior type conforming to CS ^5-55, Grade A-C for natural 
finish and Grade B-C for painted surfaces, thickness as indicated except 
that grooved plywood siding for Operators 1 Quarters shall be "Texture 
III" as specified by the Douglas Fir Plywood Association. 
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£. Framing and Boarding . - (l) Lumber and Other Rough Work. - 
Lumber and - other rough work shall be properly framed, closely fitted, 
accurately est to the. required lines, and -rigidly secured in place. No 
shims. will-:be allowed on wood or metal* bearings . Studs and' joists- shall : 
be sized -to. give true^ surfaces for finish.' Framing shaXK be: -kepi &i- '•■ : '- 
least 2- inches away from-the chimney. Members shall be framed to : allow 
for passageiof.. pipes to avoid cutting of structural- members -!i No members' 
shall be cut, notched, or bored for the passage' of such pipes without-— ; 
prior approval; Wall plates shall bebuilt up-of two thicknesses- of - : : ' ■■ 
lumber with joints broken. All corners- shall be wind braced. Ridges^ ; ; 
shall be" straight -'<and true intersections of the roof planes. Kafters* 
on plates arid ridges shall be framed with close joints. Blocking' ; hot- 
less than 2'.x ; .4^inch. stock or sizeof framing member shall be placed- -■■'4 1 ' 
between rafters, joints, and studs where necessary, indicated) or <■'"■ --"' 
directed, to form nailings for roof and wall sheathing, and subflooring. 
Ceiling joists : shall .be lapped and spiked together, at bearings and spiked 
to studs where same occur. : Openings shall be framed with headers- and -■":■■'' 
trimmers;.' Headers carrying more than one tail- joist shall be tripled;;' ^ 
Furring^'and strapping shall -be 1" x 3" strips - spaced as indicated" on 

the drawings and- installed transversely to ceiling ..joists and walls, " ; 

and shall -be provided around all openings, angles> corners and elsewhere-'.' 
as required. Bridging shall be provided where shown.-" ■ 

v. : ;t.'. •*■>:•" (2) -Trussed -Rafters. -■■ The 'trussed- 'ratters for the 
Utility Buildings shall be fastened with- timber connectors ■ conforming ' 
to the following requirements: Split rings shall be Manufactured from 
hot rolled ,SvA.E. -1010 carbon steel, ' 2-1/2 inches in diameter. Each '■■ ' - ■' ■'■ 
ring shall- form a closed true circle with 'an outside cylindrical surface : i 
parallel -to:' its axis. .Split rings -shall be ; cut 'through in one - place •■ 
in its circumference to form a tongue and slot* The dimension of the ■'■■■ -'■■ 
rings shall be as follows: 

■ -.. Inside diameter when closed ■ '2*50" 
^ ■ " ■■ Depth of ring' ' '>■■ '■ ; 3A" : 

r Thickness of metal with inside 
"'" - surface beveled edge- ■ 0.163" 

Beveled center , 0.163" 

Bolts shall ^'be. machine bolts 1/2-ihch in'&iameter. Plate-washers. ■<' '; 
2" x 2" xl/S M shall -be used On both sides^f the joint.' The groove ■ ■-■■ - 
for the -ring shall have'- ah inside^ diameter .©f-2/56' inches,- a-depth • 
of 0.37TinGh'and^a width of 0.18 inch. • - {-' ■'• ' ' -' " 

(3 ) 'Wall and Roof Sheathing. - Wall and roof sheathing ■'■■' : 
shall be-dressed and matched; and laid in level courses' welldr-i-ven up', ■ 
at every bearing. Joints shall be over supports with not less than - 
two boards between joints on same support. Roof surfaces of every kind 
shall conform- to roof lines and slopes sho^n on the drawings ; Ojr required. 
Waterproof sheathing* fcaper shall; b£ installed^ over wall sheathing "and; 
wood subflbors. ■'-"- ■* ■ "■' ■■ '■'■ '*' ''■ 

34.19 . ■-. ■ ■: ■ ,: : l^: -■■■■■ - ' 



(k) Studs. - Studs shall be 2" x k", spaced 16 inches 
on centers, unless otherwise shown. Plates and sills resting on concrete 
walls shall be anchored in place with l/2-inch holts. Studs shall be 
built up double round openings and trussed over all. doors and windows. 
Corners shall be thoroughly spiked together and made solid. All bearing 
partitions shall be provided with top and bottom plates. Partitions 
and walls shall have at least one row -of horizontal bridging full width 
of studding, cut and securely nailed unless additional bridging is 
indicated.. Studs shall be framed as shown or required for the proper 
installation of trim, plumbing, and other work to be concealed. Nailing 
strips shall be cut as required for the support of fixtures of all kinds. 
Partitions carrying soil pipe shall be furred out for same. 

( 5 ) The contractor shall provide three stringers of 
2-inch stock, cut to exact shapes required to receive finish treads 
and risers for basement stairs. . Risers shall be of uniform height and 
treads of uniform width. All trimmers blocking and other framing shown 
or necessary to provide support for the finish treads and risers shall 1 
be installed. Finish stairs shall. have 7/8-inch, treads with nosings, 
and 7/8-inch risers nailed direct to rough stringers. 

(6) Subflooring shall be of 1 x 6-inch, or 1 x 8-inch 
dressed and square-edged material. Subflooring in bathroom shall be 
laid diagonally. Butt joints shall be staggered and over supports, 
with ends cut parallel to joists. Two nails, not smaller than tenpenny, 
shall be used at: each bearing. Boards shall* be face -nailed with nail 
heads well set. Subflooring to receive nailed wood flooring shall be 
covered with rosin sized paper. 

(7) Subflooring, minimum thickness 5/3-inch, shall be 
installed in bathroom with grain of face plies across the joists. End 
joints shall be butted over supports. Plywood shall be nailed 4-inches 
on centers along edges and ends and 6-inches on centers along all 
intermediate bearings using 1-3 A-inch -annular or screw type nails. 

(8) Underlayment for linoleum over wood subflooring 
shall be plywood. Underlayment shall be secured to the subfloor with 
l-l/U-inch screw type or annular-ring-type nails, 1-3/8-inch cement- 
coated sinker nails, or 7/8-inch long, No* XQ gage etched' or galvanized 
divergent point staples as recommended by the manufacturer of the staples. 
Plywood shall be not less than 3/8-inch thick, exterior type, grade C 
(Repaired)-C. Hails or staples shall be spaced 6-inches on centers at 
edges of panels and 8-inches on centers in both directions in the field 
of panel . 

i' Insulation . - (l) Soundproof partitions sha.ll have not. 
less than 2 -inches of blanket insulating material installed between the 
staggered studs where shown. The insulation shall be securely nailed 
to alternate studs. Elsewhere, insulation shall be installed as spec- 
ified for thermal insulation. 
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, ,. Jt .,.,,,,. X _ A , : ^ermaX- In^f^^on/ :: ^.^ac^ ; .JI f p»uia*ion shall be 

placed Vwijere s|iqyn,pn drawings^ and ; ta t>e : i3^c#t3& ^ickneisse.s^^^.. 

(3)" Wflective' Insulation. -'Bel&eetive fnsuiatibrt of ' r 

the lap^atf d ; .aluminum foil ppen T ,mesh/ h gla.ss ; fibe^ .reinforcing mesh 
type on flame proofed paper shall he "installed oe)iipfl,h$se -3?P3f4 ;; i- : ,-,.- ., 
radiators. 

..;■.■■- 3: ■:» "^'£^ ..l ExteTior.' Fiplsfo^ l-. (X) . " All' ^icteriSr , finish- ,slia&l b&. ? , . rr .„ 
miUeii ^o$/mate^%^ 

detaii^vj Slpfr imposed -surfaces .of ifinish.'^oodv^rX.^^lX'. 1^;., : s^bbti} .^'n^';.^' 
rea'^^ r rece^^ \J®X. sailing ,sft^',jbie ^1£^#% 

f^ce .nailing, 3* re^recL ; ;Wi^ ; .facfe:jaaiiB- iet-fe^^ty-s^pp^ng-^r Cb^nipe 
ancVpt3^r;ixterip^ 
ca^nQtffass^i^ 

and interior '-ftog£e-8~ and mitereil at, corners.,, 'V|n,^e'r^e<ftibns;3>f ;^at£'JK>ry 

shall T^,#hc^ered. . itoOAings^shaii.fe .run,^ e^acVJrb^U^^^p;.^,;; 

details* r Rak^mouldings .shall he .run to prb^lerrfi^u^'d' 4jp ^te'rl.wjth; 

: hprd^njfca£ ^apia^ngS;."' ^ Plywood^ s$&t.te\i:^^ i^e'i 

" "' .^ : "rVt-fer' GrppveCplyp^ 

One-Blev€n ; ";.a^ specified, by, the" Ifeuglap ' Hr; £iywpp£ Asspc%t£pn,, &o$£'. Z'-i 
#hall 1^ installed; according to ,the' ; de^ails^ sbp$n. pn J$e ^j^j^..^i^ r * 
as ££cjwii$e^e& a^spcia^^^.1..^ , : ; ' T.^, ;."J' ■■^ ; --j-. ; a-' : ^ : ^lV:* 

:i. f Cv'. J «-:.,"" -".%) -^ol~ shines'' shi^ 

psf 3l'ind-;Shali be : of: .ranipm> width! and 1& .inchsf '> Ip »&", .' S&j^.ir 'tef&fc 
be. applied sln^e-cpur.sedV:#pd'^ i^atfrerV&^p^ '^ 

7-i^4nphes.- 1 ;- ( ^n^Les > : sh£^.'.'bJ5.,^ecurea:' .wi'^h'' ' c^^b'n;:Tes^stati^; JHree: 

ne?ct. eourW to- be : ; aJplieaV and .a££rbxiiiiately . 3/%-pxck &rpm jey&fcj &$S£> - f ' -^ 
,,wit£a,.thi£a^n^ 
■ Jn^ad^acent ^ourse^,.ihall v pe %okeVor';^epiVPu^ ;^'^^.c^;^g^iiiir^. 

at'ieaVt l-l/2-inches . " The s|arting:' cpurse^t b^s',e .of fall". shi^r;b& '• '^'. 

doubled. AU shingles shall' be pre&ipped'' as specified under" PA1OTIH& 

section, v , 

f . ^ood Spuver Ventilators . - Wood Ipuver ventilators shall 
be built as indicated op ""the drawings, Insept r screens on frames 
and removable' covers. sW.1 be provided in back of louvers. , ; 

J£* Window Frames. - Window frames. sha).l conform to tjnp 
foliowing : .r equiremenjts.. '., (Shpp &r^i^s'"sbal^;i3e,.,s^ 

* '[ ^ : f -;\;li;-'.(iJ'..'Doubfe-hUng frames shaU haye.v^^.-i^'^^f^ "- '"■■■ ■ ,- 
hea ( ae J ( l ;i^ l .to^>l!bpftV^i/2- by 3A-inch parting sWips,;..l-5/S-ihch ' " 
Bi3£&]fffi:^i/&^%n<ih side and. head casings.' •■^aB^;' ; p-r; : hg^s i _shall be . 
cut "as ^requiredVby the type, of spring balances specified., '^side^ stops 
shall be secured with screws and' adjusters. Sills- shall be' run with 
weather breaks on top and one or more grooves on bottom as shown. 
When staff beads are required, they shall be loosely attached. 
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■.,:■:.- (2) ;Awning Frames. •* Awning' frames shidi have 1-3/8^ " 
inch jamb.s.and heads and X-5/8-inch sills. "SiHs shall be run with , • 
weather , breaks ron: top' -and one-- or :inore grooves on bottom as shown. .-■■> ■■< 
'Frames shaOl-be cut or -worked as .required to receive operating hardware. 
-When- staff .beads are- required they shall' he loosly attached. ■■■■■- - 

si#e,:shown. ©required.; ;: - <■" :■■'■ ...'■'::'•' '-.: : - 'i-' 1 - •-■' "'.'.'■'."'/ 

■■-..*;■ to. ■h. -Saah ;. > : Sash shall be of -the- type', and desi^i indicat'eaV.- ■ ■ 
Nominal thickness of double-hung sash shall be 1-3/8-inches for Operators 
Quarters' and. Garage and: 1^/k^trlches f©f 'Utiiity-Buildihg, and all 
awnings,,, 'jf. ixfccL and hopper- sashvBhall' "be ; not ■ less* than- 1-5/8-Iuehes;. 
Ponderasa'-Bine sash . l-3/8-inches - and-- less-.' in thickness -shall : conform" '-■ 
to CS 163-59, and 1-3/4-inch-thick- sash shall be equal: in constructiotr 
ahd quality. Sash of Douglas fir, cypress, or southern pine shall be 
of: the . same-, construction .and-quality:: as specif ied:>f or . Penderosa Pine . 
Double -hung,; sash s;hall be:check-rail type; shall be grooved foar: - ■■ ■ ■' 
attachment ; of : spring: balance s 3 ^and whenever 3 feet" 1 }- inches wide;-' J- 
bottom rail; of .upper-sash shall-be Rabbeted the full length and rein*- v 
forced with : a zinc -coated steel angle not less than 1 inch byi-l/2-inehes 
in size, Awning ..type - saSh shall be furbished complete with all operating 
hardware and weather stripping.-; Sash shall be fitted ^ closely after 
frames, are- set, shall ;be made .to work free and easy, and shall be ■■■_■ ■'/;' 
well -balanced. .All windows except those /In basement ■ and unheated "space's 
shall be Westberstripped ;in accordance- with ; C'S2<&- 59 and CS 190-5°;&s " ;: 
applicable.. Sash in toilet rooms in Utility Building shall be glazed: 
with Type IIIc, rolled figured obscure glass, and all other sash except 
awning type windows of Operators ' .Quakers v shall ^beyglazeii w$th Type II, 
B quality, double-strength, clean ^a^s^conformingto ^ede^al Specifica- 
tion DD-G-451afor ."Glassi: Flat arid- Corrugated (for) Glazing> 'Mirrors 
and Other Uses". All glass shall be set in best quality putty. Glass 
for all awning -combination at£d awning tfpe windows inv Operators ' Quarters 
shall be double strength B ''quality, ^clear sheet glass and -shall be of ■ the 
multiple-pane insulating type consisting of two lights which are separated 
by dehydrated ;air spaces hermetically Sealed. - '■ ' ' , 

j '"i- Storm .Sash . - Storm sash for double-hung windows shall — 
be.:of the same construction as specified for window sash, except _<-- 
1-l/a-inchthickJ Ohe- sash shall be of the full height of the : Opening ; 
with the- center, horizontal division the same width as the check rail '■ 
of the window, sash and aligned with same . Storm sash shall be provided 
for all double-hung windows in the Operators ' Quarters and for all 
double -hubg windows in Utility Building except in heater room and dead 
storage space. Storm sash shall be provided for all awning type t-rindows 
in the' Utility Building^ type as. provided by the window manufacturer* 
Sash shall be glazed with Type II, double-strength, B quality glass. . 
j. Insect Screens . - (l) Insect screens (half screens) of 
l6-mesh non-ferrous screen cloth shall be provided for all double-hung 
windows in the Utility Building and in Operators ( Quarters except for 
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- windows'-ife ; dead s'torag^ fiM :; Woi*ksiiC>p : areas. „ f The windpw openings shall 

- be : .provided with ^uininum channel; slides properly" installed. -Window 
screen frames : shall: be of ; 3A-inch stpck .wii^n top xaiis r ;and ,stileB- : 

-l-l/a^inche'S'WideT'ani bottom rails finches wide, .. ... - , 

(2) Awning ansl J?oppe:r type windows shall be provided 
^ with ffle'tal framed screens as;"$rbvi<£ed^ 

^* Door ^Vames . > Interior Kbor frames shall be i-3A-inches 
thick, double-rabbeted from the solid .for doors and combination metal 
■ storm- and^-sctelsin .doors,' unless' otherwise, >hown- Interior,, doorframes 
shall be 1-3/8-inch thick," full widtH of finished wall or partition and 
shall be double-rabbeted from the solid and secured with finish nails. 
irpoubl®'. wedge blocking /shall ^e : driveti.bac}t; of .jambs at .nailipg points 
and/at^back^f^buttsandiock strikes. \ V .V -" ; ..■.;, 

■•^■■. J '-l> : *$66r6 i • '» ' (l) ■ '"General; " : ~ Doors;, shall be of design, and . • 
■:: si?es^ indicated 'and. shall' be fabricated .in accordance ..with the,,best . 

practice of the trade, with all joints properly formed, tightly fitted 

,and tenoned. Exterior doors shall be flush, paneled or glased as shown, 
. l-3'/4Vi$ob^tmck; v Gla : ss shall be type II,. double-strength, B quality- 

louver - shall be provided for do.br to men^s toilet in Utility Building • 
"vMlsejcterior' doors y (except 'overhead doors, door to heater-, room in 

Utility Building^' and "garage swing door) shall be' completely weather* 
■■■ - ; stripped. '■ Heater-room 'door, in Utility Suilding shall be weather-stripped 
*. -atvdbbr 'bottom^ tinly* Strips, shall be. as .w^de as the. door will .allow and 

secured- by -nails-spaced; not ' more thai* 1-iQch- apart,. <■ . Interior ; doors ;\ 
'.' shall-be : 1-3/B-inch except ab: otherwise indicated. Door- with- wire-grille 
•; '■:• :«$jaia-be' : constructed ' of 2 x & s , with joints Mlf -lapped. Grillec shall 

■be' .fastened to dbbr wt&ir staj&es; On' 6" centers and a 1" x 2-' wood strap 

laid over and firmi^ nailed : 0n l % : " centers. 

-■:< -;:-" : ■ : '(2)y'Swicg ; i)op^.' -Mj? and^ottQm.adges.of doors. shall 
be given two -coats: of 'spai* -varnish, at the factory 'before shipment; ■ 
Exterior doors shall be fabricated with'water-resistant adhesives. 

(a) ;Exterior" pa^^ 
Panels ; may be solid 6r laminated; JlaminateiJ panels shall be- not less 
than.B-ply,- and when rai!se;&, ; face veneers 'shall be of sufficient .itnick- 




of Dbugl%s ; vfirV SitkeT spruce, or western'; hemlocfc ..shall .conform, to 
GS'B-^l, -grate ; 'B; "of-' redwbpft,; cypre^^ pine, shall; b^ equal 

in ■ oofcfetr&ctibti' and quality to' the corresponding grades, of CS ISOr^Q'. 
prCS 73-61;; ••-;^-- : - : l '';';;' "■'[" '.' '■■;,. ..... ■,-■ . , . - ;::.- 

•"-. '.y. •■'.J : :^ ■■> ; Xb)- ^tiriOr ." : , " 

veaeered 1 &ndrshalt'h&ve soHd .code's p^ the" stile-a^d-rail. type. Doors> 
when constructed without" crbss-bahding, shall have sawn or sliced face 
veneers not less than 3/lS- inch thick before sanding, and when cross-banded, 
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combined thickness of cross-banding and face veneer on each face shall 
be not less than 3/l6-inch before sanding. Otherwise/ softwood -veneered 
doors of Pbnderosa ■Pine-.shalli'CGnform to CS 120-&8, grade. 1; of Douglas 
fir, Sitka spruce > -or .'western rhemlpck : sftali have .vertical/, grain' faces '' ■'■' 
for paint finish and. construction, and quality shall bie/ggua^ tP' those 
required by CS 91-41. .;.-.,;:. • ■!■-".'■".■**.'..*' -'\.' :: . ' .~'"" : ' . ''. 

^(c^: Interior:- flush doprs pf Utility Building shall 
be softwood-veneered . solid-core- ^pprsj. Interior "ilush. doors of Operators' 
Quarters shall be hardwood -veneered hollow-core dpors." !' -•.'■,' .--. .-._ .-: 

-'<! 'I-. .:: . Li.--. Sp^id-cpre .doprs 'nay haws ;woPd cores >pr 
composition cores>at the optiQn : .pfj,rthe contractor.. .'"/' ",^*\" ' '" *'"'" ;' • ••' 

block type <or. the -'stlle-and-ra.il r type ..at, 'the ^option of the contractor; : ■; ■' 
Softwood -veneered doors of Ponderosa Pine, sh^i- conform to CS;i20-5Q> ; '■'"■■;" 
grade 1; of Douglas fir, Sitka spruce, or western Hemlock "shall : nave - 
vertical -£raih faces ";fbr paint, finisjb and ; construction and quality shall 
be equal to ithose sppclfiedvfpr.:pine doprs... ,.V., ; ' ; .'" ...";. : . '.,v ; .-.^;! _ 

,,.(ii) ,domppstii6n-Cpre: doors' shall nive'""a ; ''-'"" 
core composed/of inert mineral -substances . which when 'ni-pcessdct shall- ;i ""'-."' 
weigh not more -than' 28;;ppunds.: per cubic f pot, aM. have' si. Moisture content 
not in excess of .6:. percent., and : shall-.consist, of 'itBree ;6r mPre' pieces "--"•'; 
securely bonded together am| jtp, tie pt^es"'fti4,/raii6V^ : StlieB '^&: rails^; ; : 
shall be of laminated hardwood; ancL skall hfVe 'a. norainar'width pf '■i^i/fi--'*- ■ 
inches and : ^-l/s^inchesj^resp^c-tiv^ly;. \ One lo'cK blpck : hot. less' than - ' 
h inches wide shall., helprpyided and; its, ^ce,^(Djj'''.^itably^;indi , cated. 7 *Phe 
core ©hall be sized to^prpvlde a; su^l^^-^se'ypr^laifigi" Cross-handing- 
shall be 'not less » than, "l/^^inch thick/ and , face veneier' shall' be 'hardtrabd^ 
npt less^ than l/28-inch.tn^^ '■"' ; 

2. Hollow-core doors shall '"conform to 
CS 171-58, grade: "Good :Qr@A$ : " ■.?:■■; ^ype pf-xore ponstruption . shall be 
at the option of :. the ; .contractor. : j , : , .. ■'."■,'"■.. ; "..'!' .'",. 

(3) Overhead Door for Garage. - Door for "garage shall 
be sectional overhead and; of size as Indicated on, the drawings, and 
shall be constructed of 'a-3/4r in e.h^ thick/ morticed and tenpned, glued, 
steel dpwe led, stiles and.rails ; ,with debated weather joints throughout >. '■'-■'■' 
Stiles shall- be/3-l/2Tinphes;wide ; at centers/and ' 5 -l/2 -inches; wide at ; 
ends. Center rails jshall be Sr^/iiS" minimum; and : top; ahd bottom rails r ; 
shall be 5-l/S^inches. wide. : Door -sb^li^e furnisftd with rubber weather- 
strip atbottom. . Door panels shall be, i74rinch thick exterior grade 
plywood. Provide f ixed. glazed openings in dopr as indicated on drawings, 
and glaze with double-strength, B" quality, clear glass bedded- in elastic ;: 
glazing cpmpound. Cpunter balancing hardware shall be tprsion-spritig 
type on cross header steel shafts. All metal, parts such as tracks, guides, 
bracing and hardware; shall be furnished with the /door to complete the 

■ .-:.■■■■ -;-.■ -.■ • ; .. ,'. / .!,3^-2V" ;.:* ' : ;' "* .; -! "-■ / ■ - ; 



installation. Tracks shall be £-inch size and furnished for a 10-inch 
maximum head radius with adjustable jamb brackets on the verticals. 
All metal parts shall be galvanized steel. Door sections shall be 
hinged at rail center stile and end stile. Door shall be erected in 
accordance with manufacturer's instructions. 

(k) Overhead Doors for Utility Building.- Overhead 
doors for Utility Building shall conform to the requirements for over- 
head garage door, except as follows: 






• r -'''"■ ---^cr;^;, ^ai) ;Bp©ES, S&all;£e^3^^^ ;,U ; ; ; > —-h^ 

.■■rsrr.j": ^nV-.: ", (&)■{ I&Qrs.-shaii-^ 

torsions springs .:c; .};;,•;■".;"". --'.:v> -~ -.'rAwi-jf:- ,- ■/■,;; ; '■ ■■£-,■:■ -w" i-i-^/r-/",**,!'/".".!,!^" 

' f . '-'-:■-'.■.■ ^:'/i ;>(c}^:ppor^>,shaia^eyCp^ 
as furnished by manufacturer, and shall not be ' residential rt^pe, of door. 

shall setpfity.rand hang; -all do^rs/'ineludi^-^emMpation ; storj& and . ,,,,■ 
screen doors--: Swing doors., shall; have, M/l^-inph c^arance'at'Vside." and ,^- ;j 
top and 5^1"6^iiKrhrclearance„,oyer thre,shol(|& afcthe bottom,: and ^, shall -be ■'•! 
hung and trimmed with hardware '^ speGi^ie_?L.»x : ; Boors ,%n openinga^thoit ' 
thresholds shall have 3/8-inch clearance. Screens shall be fitted and 
made inse&t: tightv. -; \-o- c?..P - .iw.'A;,?;^ :'.■:<".- ^■■^-■■- r. ; V- 

H- - fftocklnfo Strappins^and.rgurjrjpg, ^.Wood blocking,' strapping,,^.."! 
and furrlng':shall be; -furnished ;as- ind&^atepL .or-, reguirai v jfw.J^per..-'~r"' J - t ^ 
support or attachment of other items of : work.^ r v ; ".<-:. '.'."■ '-." t '.' r , ' '.['■"[''•', . - -l' "■ ".' 
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■ l ' j --5r r Interior:;Fj;ni,sh . .-j>- (l):/ Inter4pr.^nish. interior finish 
shall be manufactured. of .wood: speqifie.i. : V^r^nter^pr : 'trim v . including ■ ... , 
base board!, chair rail, casings^ window -stpOji^ and aprpn&slill.' ppnform ,,, V t .",- 
to the ^de&alls^shown. , .AH.. interior;. *%Axt&& be. se4 -against ^the;^as%&r,.'^i^'"' 
wallboard ;in rfche buildings :.ste^a ; ^T!©u»s-^^.^l^^Mci^'...''; &f.\ Jp^^S '-- .L 
shall be made in an approved manner to conceal shrinkage, an^ -shall '-T?e" .■■/-"■' -'■' 
tight. Joints shall be secured with fine finishing nails and with" screws 
where required-*- -All nails, .shall be^efeflpr rBJitty ,stppping. ■ ttpod finish 
shall be set straight plumb or level, in perfect alignment, and shall 
be closely -fitted.^ Window ana.;;door...;tr J im:^h^l : l.;be in. s^gle (lengths. 
Moldings shall rbe ; mit'ere^; at -exterior i: cpr.ner : s, andjCpped -at interior /angles.. 
Book strips :Shall be provided for Closet -.^i^s jf: ^"i3Jhi/v6^r.«^^^;, f l} r./'.i 
installed las ;^etailed/:and as indicated on ■•■%bft.- drawings! , Benc^s^aiibe-. ,". 
anchored i6.':wal3,. ; with!two.3 ! -:X 3"c<&ip ang^s §& ^ach^rear' "leg, ■'] ^Z., ':^' : "'Z. 

^U::^:): ballsy -Ceilings j:9te*r-$aji§j: c^ilingS;tand"'aii'r^ Z"''J-- 
other areas/ where indicated,;shaH,jbe .cpvere# vwitja, : gypsm^bQard^,/|oinits ,',. 
shall be reinforced, taped and concealed and ail nail heads 'filiecf with" 
three coats: ©ft. joint material. . Stprag^^^^n^ipgj-nailing^.-.erectipn, 
corner, treatment, .taping^ 






depressions shall be in accordance with manufacturer's instructions. All 
gypsum wallboard, except in Utility Building Heater Room,- shall conform 
to subparagraph 34-09b(2). Gypsum wallboard for wall and ceiling finish 
in Heater Room shall be special fire-retardant type gypsum board not less 
than 5/'8-inch thick and bearing Underwriters' laboratories label for 
1-hour rating. Where double layers are indicated, joints' of face layer • 
shall not occur on base layer. 

(3) Pressed Wo6d Fiberboard. - Pressed' wood fiberboard 
shall be installed as a wainscot as shown on the drawings using a com- 
bination nailing 1 and adhesive method. The installation of pressed 

wood fiberboard shall be in accordance with manufacturer's recommenda- ■ 
tions. The board shall be conditioned as follows: 

(a) Screen-Back Hardboard. - The contractor shall 
scrub cold water into the screen side of each panel with a stiff broom 
or brush until the color of the panel darkens.' The panels shall be 
stacked screen sides together, covered with a tarpaulin or other covering 
and allowed to stand for 24 hours" just prior to use. 

"" "(b) ' Smooth -Back Hardboard . - The contractor shall' ■ 
place a single thickness' of newspaper over the entire intended back - ■ 
side of a panel and thoroughly wet the newspaper with cold water. ' Next, 
the panels shall be sandwiched in this manner. Finally, the stack shall 
be covered with a tarpaulin or other ' covering. and 'allowed to stand for . 
2k hours just prior to use . " . ' 

(4) Scuttles. - Scuttles shall be constructed as indicated, 

(5) Floors'. - Finished wood flooring shall be dressed and 
matched, laid with close joints on building paper, tightly driven up 

and blind-nailed with eight-penny cut steel or spiral or screw type 
flooring nails into each floor joist. Joints shall be alternated, so 
that there will be at least two boards between them. Flooring shall be 
machine -sanded, with hand scraping around edges or other surfaces not 
accessible by machine, and left. in perfect condition for finishing. - 
Floors shall be protected until the finish treatment has been applied. 

6. Kitchen Cabinets and Counters . - Kitchen cabinets for 
Operators '""Quarters shall conform to the details shown on the drawings, 
and shall be of stock patterns.' accurately and neatly fitted and jointed. 
All exposed surfaces of cabinets and counters shall be of select grade 
birch lumber or birch-veneered plywood as indicated. Birch-veneered 
plywood shall be' CS 35, type' II, good grade for natural finish, thickness 
as indicated. '. Concealed and enclosed plywood shall be interior type, 
grade B-C, thickness as indicated, conforming to CS 45. Counters shall ■-■ 
be provided with one sliding type cutting board and one cutlery drawer. 
Hardboard where required shall conform tb the requirements specified 
hereinbefore. Counter tops and back splashes shall be covered with 
laminated plastic sheets conforming to Federal Specification L-P-005Coa, 
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style D, type I, grade HP, class .1, finish A, color as selected by the 
Contracting Officer. Metal trim shall be stainless steel or chromium 
plated. All ''hardware ■■•required fOr-.ithe^«8tblfl*tfr'-bball- , bc furnished and 
installed by the cabinet manufacturer and snall- ; be th'e 'Manufacturer 4 © ' ■-' "■"•- 
standard types as approved by the Contracting Officer. 

£. Planter . - Planter in Living Room of Operalors^ -Quarters-- '-> '-S- 
shall conform to the details shown on the drawings. Birch trim and 
birch-veneered 'plywood shall cGnform : to 'requirements spe.£$f&$<& above 
for kitchen cabinet^ and counters'; • Concealed plywood ^hall' be 7 exte^3;6r ( ' ;; -' 
type, grade B-C, thickness as specif 'i'e'd> confirming' to ■ CS **5* ■■■' ; ' ,; ■ Vi ' ! '• v "' 

' ; qV- Access Pa nel. • > Access-paneXJ.tohba.tofeJ'^^lBi s^aJLl have 
closure 'm&de of -"i/S-iricfi* thick; -'interior type> grade 1 -'B*C plywood' confoi?m«l - 
ing to CS 4$. ^The opening- shall < Be' framfe-d'to the ^ required' size-' and -'■■■^ : -■-■>; 
trimmed. Plywood shall be attached to the trim .'with'suitifele ^tfood f scr©«rS'*;- ;: " 

34-iO^' A#HA£T : "^l£E. -^ a^ - General ? - Asphalt^tlilC.sM.iJr be;;installed 
in -the 'office of the^tiliiy 7 Sufldihg^^ : Mater5:^ls^ shall ^be- stored: a t a- . ■ 
minimum temperature of 75 degrees F. for at least 24 hours before 
installation. In the spaces where asphalt tile is being installed, a 
tempefatufe A 'bf ; ai-ie&st : 7^ r degrees : F. shail ; be maintained from 48 hours 
before-'itnstallati6ii- : uhtil 48 hours ai^e^ installation. Adequate- ventila^v : 
tion shall be provided to take off moisture and volatile fumes. Unless^ o 
otherwise specified, materials and methods used shall, be in strict 
accordance- 'wi'ih the- 'recoKtoendations-brthemahufacturer: of the asphalt 
tile .^ - M%erlais :! s-hall : fee-delivered - to the' project- site ■■ in the : manufacturer* s 
originai^unopehed containers ; with- the manufacturer. 's^randv: and name 1 ^ :■'.-..>■•: 
cleariy J markea' thereon.' A-sphalt^ile edging strips - shall- be provided: *Ur:;;- 
when indicated. .:. :. ^ ... 

V. "■ SfeterlalsV """'- (l^ 'Asphalt tile* shall conform to Federal 
Specification %g3f$$fig&, shall-be^9 : inches s^re -'afidaf l/8-Ineh -thick>v- • :■- v 
and shal^'-be selected' ifrbm'boior' 1grb^p ; B; -^"-^ ''■'•"'/ -•; C:;; ' v ''''\'"-' '' :;;!; : 

tto .: ■ : .-: I - ^ ; -^fijer "shall- %e-<5hte" ■'& the ' -following -types,' depending : 

on whicV : type r ^emen% : "Wu^edv :i ■• ; - ^ ■*■.*> -'^•.-.y'.x ■.-:■ ■■■' : "-- ^r-:-.--.^.-. ^'..- . ^■.■j.< v. 

(a) Emulsion-type primer consisting of water and 
emulsion-type'cement; cotJfbVmirig to- Federal 7 Specification SS-A-OOI38, 
class l/'miKed ; ib : the cohsfcsteh^y-of heavy ^palnt. ' :■.■.:..:.:.;. .-. 

■ "''■',■- ■'•-r.i-. '."--; * '^-1^)' ; ^t-bac¥^type primer composed of an asphaltic ■■" ! v;: 
base r ; eUuce& ■ wft^ a -thin liquid ";. ■■- 

weighiiig'appfdxima^eiy^ ^ounds' r peir gallbn, and ihade speal-aHy-for -vtser : ■ ^ ; 
with asphaltic tile. *^iUV£-o:.;^,-- ■■■;--•::<>:■*:■•:. *■ 1- \ ■:.-■- .■ . ':..•-"-•; ■.•:. 

?:*:-.:rA? ^(^fy'ma^ stel b^ 'one'of :the'^bllowi^gptyie;s^unless 
a B^cifib' ; 'type.;is : #ecbmm^nd^d byHhe ^manufacturer- -of the tile ^used;.- - ;-. ■;>•.■ 



(a) Emulsion- type cement .conforming .^Federal 
Specification ,,SS-A-QQ138 * ■ class l. : - -.;■■■ 

(b) Cut-back type cement conforming to Federal 
Specification SS-A-128. ., 

£• ^sig* 1 - -The design, of the floor shall be a straight 
checkerboard using <qne color, with grain reversed. Edging strips shall 
be installed where indicated on the drawings. 

;.&,; Preparation of Subfloor . - Surfaces to receive asphalt 
tile shall*~be swept clean and shall be free from moistU^e^;pai : nt/,^il, ,. r 
and wax. Concrete floors shall- have cracks, rough, area*,.. or other, 
surface defects filled -with, plastic material. :.'.,,.. 

- e . Installation .; - (l) Priming coat shall be of the same. . 
type as the cement and ..shall be applied to concrete floor in the following 
manner: .•■•.,-.. ■";■..-:■■■ 

■ (a) . Emulsj[.on>-type primer shall be brushed over the... 
entire surface to be covered with, asphalt tile.. Primer shall be allowed, 
to become' thoroughly dry. : 

(b) Cut-bac^type primer shall be worked well into 
the surface of the concrete with stiff brushes or a straightedged, steel . , 
trowel using the. minimum quantity that will assure coyer ing the surface • .. . 
completely with a -nonabsorptiye base. Primer shall be allowed to become 
thoroughly dry. 

■ .: ■ ■ (2) Cement shall be either of the emulsion type or 
cut-back type in accordance with the manufacturer's recommendations, and , 
shall be applied to the floor with a notched steel trowel and allowed.-. 
to set until the surface is tacky, 30 minutes to 3 hours. The notches 
in the trowel shall be. not over l/l6-.inch deep, and spaced 3/l6-inch on 
centers. The notches shall be maintained at the .specified, depth, and 
renewed with a fine triangular file when reduced by wear. 

(3) Tile. - When, the cement is- sufficiently dry, the 
asphalt tile shall be installed in accordance .with the design layout 
herein specified. Tile shall be laid in such manner that the entire 
undersurface . will be securely bonded. in place... Tiles shall be tightly 
fitted so that each tile is in contact with the surrounding tiles and 
Joints are in proper alignment. The. graining in alternate. tiles shall . 
be reversed to give a checkerboard appearance. 

f . Cleaning . - fhe asphalt tile shall be thoroughly cleaned 
of cement spots, dirt, and other soiling and shall be left in a condition 
satisfactory for waxing. Spots shall be removed by means of a putty 
knife and steel wool, or by a cloth moistened with a neutral soap of 
a type approved by the manufacturer of the asphalt tile . The use of 
solvents, wet-mopping, and washing are prohibited. 
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'- ; - ■-"'£* : 'SiES^S2S* ^-Froa-'the time- i6fcIeaBi6g:- until acceptance 
by tI» 1; C6SHtfaat'i'&g^OfitieeiT.J;. ; the asphalt~'tile;.shall be^rope^ly protected^ ^£: 

by a cov^Mng y of ■'Eeetvy-^^e2?9 'ancUby, board s^lks^in:areas-.iffh6re.rdaiaagp.- ; -.c ■ ; 
to tW-'flobt A^-'dcc^r-^eetiuse of-subsequent^buildiDgioperations. :.:: /.f vi* 

3fr*3aa -v-LAgHIKG ; AMD PlASTSB^NG^ ~ a^ GcneraU * Plaster sball^be /.>:.: 
installed - in'^batn^GOii 1 ^6f : Operators * "Quarters * •■ ;f his .paragraph ■■ includes^ c 
lathing and plastering base for ceramic wall tile. The finish coat 
of plaster^tai^not'*bena^ wilnscots have 

been instai^edv" 5p$£ster^sfcal£';bfc< applied, on appe^.:;surfao©si.of:,iwallS.-i^.''- -r ;.v 
afte£'the ■"*ainseb-fcs= , -6aV6 beeii :£astalled. -iExee'pt-ias iothertirise' indicated.': ; : .: 
or specif iedj- -plaster stia^l-^^appX't^'efl "follows-: '•:■::-'.: v,.?;^.; .n.v:.-^.:: -x^-rvri:' 

- — :; - v ! (l)' -Gypsum -Blaster ^^■w-^sum^laster J >shall.be applied cl',/^ r 
over metal^r-gy^s'um^ lathIoc3^:foroI^r - r -;:■; ■.;■!- 

./■r; ■>■:.; (a^'^etie f e^Cefflettt31aEster:^Fintsh*c ^.^Keene^s cement ■<;>;>'.■ ■,:.■: 
plasie^fl : »£sh<shal&^ ;©verc;^suiiH#a^statrbas&.> s^:;.. ;■.:.;?';: ; ... 

^i^i-^^v'rir^J-r^ortaJa^^emetit Plaster- :(eeramic; ;til«» base)*; •- .Portland, 1 
cement plaster -shaX& W'-a&^e&^yw ?v&1&t&j&t}x«v Fortland^cement^piasteK :. : 

shall -not be- applied %o g^aute-lata*.';::.-? -■ t ^■.■.ru; :m,;:;:; .^.-/-•^■■^^•■'J i''.^/-; 

£• Materials . - (l) Gypsum Lath. - Gypsum lath shall conform 
to Fede^a^"~Speci-ficat>iOEf SG^®Q?:J$/&*31t£4h "rtJSiefc <sheei#.; 

■J9 .-■■:■. ■.<-.- ;. f .^yr* (Gypsum- Kla^e'ri ;: -J:Gy^isuiati>laater ^h^ll :cOnfc>3rm:tO'?;. ; j'; 
Federal Specification SS-P-402; type N, fibered .forrgyns^mnea^ -plasterer, ,: 
and type G for calcined gypsum, or shall be the equivalent type conform- 
ing tO ASm-Q*2B J-'?--'> (■■) - .."vr-T-r^^A ->r:>- — ^:.-y1 (C) 

.?.■::, :^(3) ^v^arate^M^ .-■-./:'* 

Federal Specification SS-L-351> type F, with the further ■regijixement^ :;r;:.^ -\ 
that the total free (unhydrated) calcium oxide (CaO) and magnesium oxide 
(MgO) shall --not exceed ^gerfcetft ^*ight',r,c^'c^la:ted:Oto the ae-received 
basis. ^ere- : 'it is' used'j&jr' base ,c6atte^: r .hydrated;lime;?fihallirbe fibered: r :■;->; 
and mill-mixed at the mill. .!';..;>: .7-rp-. ■.-..■; ;.■',..; 



:,■■■ rr. : . ■■ -: fitJr-rKeene-^s- Gmexttol~ -Keene^B dement «hali 'conform to 

Federa^^emfiGation'"5S-C-iSlp.^t^e .XI&vw ■.::?:'•:' -:.>-•'.:!.* -■■ciy :::■:■'■, l-y^'.'- ir/-. : y^' 

(5) Lightweight Plaster Aggregates. - Lightweight plaster 
aggregates 'Shall ''conform' IJo^SWStsridardxC 35W - i i-l) 

(6) Lime Putty. - Lime putty shall be made from hydrated 
lime, except ifchat quicklime ■ma^.:be'-iisiad:wHen l adequa^e(ta,me and facilities 
are available for aging. Suitable' cptedauttons: sftallcbe taken.' to.:>rQtee1s^;.;>- 
the putty from exposure to the sun and to prevent excessive evaporation 
and wind-borne pollutions >'Eime' puttjf -^prepa^red : from ^quicklime] shall be 
allowed to cool complel^ly-befo»e'^i^.:;:-fLitae-.putty prepared .from; Ijydrated 
lime shall be machine-mixed with water to form a putty and shall be allowed 
to stand for at least 15 minutes be for^ ■using. 
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' : . ','.■■' Ul) Metal Lath. - Metal"' lath . shall "cOnxprm toFederal 
Specification ^,-Bt101'c. ; £^anded.:metaX'.^ 

bearing steel sheets, "coated with rust-inhibiting paint after cutting, 
or shall. he cut from^ zinc -coated. steel sheets,. Wire lath .shall. he woven 
from .copper-bearing, coid*drawn wire, electrically "welded and zinc coated, 
shall have not; less than : £-l/£rmeshes .per "'.ioch;'.' Types.and weights of 
lath shall.be as specified hereinafter in Paragraph,, ' PSTA|IATI0WS . 

'.',""" ;(8) Nails.'- (a)' Nails for Metal I4ik'v',- Nails 'for 
attaching diamond-mesh lath -and small-mesh wire lath to horizontal wood, 
supports shall be 1-1/2-inch 11-gage barbed roofing hails with T/16-inch- 
diameter heads. .Nails, for attaching diamond-mesh lath and small-mesh 
wire lath .to vertical wood supports shall be fourpenny common nails or 
1-inch 1^-gage roofing nails with 7/l6-inch-diameter heads driven to a 
penetration of at least 3A-inch, or 1-inch wire staples driven home. 
Nails or staples for attaching 3/8-inch .rib lath to, horizontal or vertical 
wood supports; shall be 3/8-inch longer : thah\ respectively/ required for 
the other bases specified above, unless attachment is through the rib, 
in which case, equivalent ..penetration, .into, the supports shall be provided. 
Common nails shall be bent over to engage at least 3 "strands of flat 
lath or the rib of 3/8-inch rib lath. , Nails. fe\ attaching paperbacked 
wire lath to horizontal or vertical wood supports shall "be 12-gage _ 
blued U-shaped-head nails,- drive-n, to a penetration of not less than 3A- 
inch and encircling ,a ' .reinforcing ' wire . '6f,,the ' lathv .■ ~ ■■; ; ■- : ■• ■■ ■■-,.. 

. (b). Nails for Attaching Gypsum lath. - Nails for 
attaching gypsum lath shall conform to .'Federal Specification FF-N-105, 
13-gage. blued plasterboard nails with 3/8-inch-or 19/6^? inch-diameter 
f latheads , l-l/8-inches long . : . , . 

(9), Plaster-Base. Accessories. - (a). .Cornerite. - 
Cornerite shall, be strips of zinc-Coated or painted expanded metal 6-inches 
wide, bent to form two 3 -inch wings, and weighing not less than 2*5 
pounds per square, yard.. ; 

'"(b) Strip Lath. - Strip lath shall be painted ' 
expanded metal not less than 3 inches wide, and weighing at least 2.5 
pounds per -square yard.. ... . 

(10) Portland Cement. - Portland cement shall conform to' 
Federal Specification SS-C-192d, type I, .or to SS-C-208b. Only one brand 
shall 'be 'used in the work. . _ : _ () 

.i . ,. (11) .Sand..,- (a) Sand for Portland Cement Plaster. - 
Sand f or -portiant cement, plaster shall conform to AS!TM Standard C llU. 

f.... ; (b) .-Sand, for Gypsum Plaster. -Sand for gypsum 
plaster shall conform to .ASTM [ Standard C 35- 

„• (12) Water. - Water shall be' clean and free from oils, 
acids, alkalies, and organic or other injurious matter. 
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c. Delivery and Storage . - Manufactured materials shall be 
delivered in the original packages, containers, and bundles bearing the 
name .-of. the .. manufacturer, -and .. the^and^'l-iPlasMer.^. .cenep&j., lime,y : . Xath^anji 
accessories" snail be stored Off tbe'grbund under watertight cover, and 

away f rdni .-^w^ati^ walls .anajata^-'.Sanfci^ 

Damaged or deteriorated materials shall be removed from the premises.^ 

'"" ' ' i ; Installations . - (l) Cornerites. *• Where plaster finish 
is required, cornerites shall be installed in the following locations. 

(a) At Interior Angles. 

Where the abutting surfaces are metal lath, __^ 
except. j/here-metal.aath : is.j'cbiiiiinu^d::arbkid. the. qorn&c nb&.3es's;-thaU:„. — I-?l 
3-inches ^ ,..,.,.... r n ■ , - ; ..,.,...-.„ . 

■=:-"' ■:??■: fb) At the 0Wctl6ri : ^ 

At the function- between ceiling and wall- -surfaces', except" : where- ; the : metal^ 
lath is turned ; 'd;6wn at' least 3-^nches 'On the^ walls.-' COmerite shall be "■ '-"' 
tied, securely to. Abutting lathed' surf aces at the- O'titeY edges' only. --; ■"■''- 
Corflerite shall De attached to g^sum ;, lath^at intervals not over 6-ihehes' > 
on centers 1 / )iy iCastetiihgs staggered on the" twd edges> but nails; shall hot ■■* 
extend through the lath into the supports. : ■ ... ,. .,!-... ; 

(2) Gypsum lath. * Gypsum lath shall be applied with the 
long diiifehsibn'' Across : the supports'. '-' boards" shall be 'abutted snugly, and ^ 
end joints' shail be made^ver "supports. TScd jjbints -Shairbe Staggered- ■■■ 
in alternate coursesv' in -betweetv. ' Gypsum lath-shall be nailed at^axh -/' ^ 
end and at each intermediate bearing, using : ^ ; n^ils spaced not over ^■■••- -"- ' 
5-inches on centers for a l6-inch board. Nailed edges shall have a full 
firm bearing' -sM^the boards dlbseiy -fitted "at" "internal at^ssv.^orners, 
and around electric outlets and simllar^pehingB'K N^ils shall be -not' less * 
than 3/S-'inch from ends Merges 6f lath, 1 andfihal'f be r securely driven 
with the face of the nailhead flush with the face of the lath.- "Ititernal 
angles shall be fitted with cornerite attached by clips, wiring, or nail- 
ing along 1 tte' ^outstanding edges =6'tf i;He lath; When M^vqy&M^ ^..spring 
clip or floating wall type of attachment may be used' : :in';'plac5e : df ; .the ■-'■•■;■- 
nailing specified above."' Corners : at 'Openings shall be* reinforced with ■■ ^ 
strip lath diagOnally'acrpss' ■■$&& corner's,; securely J na£ted -through the ■ 
gypsum litth; into adjacent stud ; : -'; " : " ; '^°'T ; - -^' v, > '--■ ^ -y .-""''.'' '",[".;' ,.'„".! '" 

'■■*■> -ij3)' : ^etal 'I^th; :: -- r ^etal r; iaih shall be -allied in>stich 
manner as~to : formtrue : sur?ac'es> sttaight'or'in faia? : Curve's, without- ' '- 
sags or buckles) 'ahd :i witn' ,> the %: .long 1 aimensfo^'Of-tne J Iath at' ; right' ; angles . 
to the direction of the supports ;' Met^i lath* : shair'b^ ^applied to- walls ; j : 
with the lower sfteet lamping over the'^per sh^et.- Ketal lath shall' - : -' 
be nailed to'support's at' intervals^tiot ; Sxce§aing'6 tnchesV ^eMoelaps- 
of lath oti'walis and partition's Shall -be- 7 secured to -supports and- tied at > 
intervals not exceeding 9 inches between supports. The sidelaps of lath ■:- 
in ceilings shall be secured to supports and tied at intervals not exceed- 
ing 6 £ncnes: ; between "Supports.- --^'tfi&sfPo* the' va3pioM : .t^S'..of metal 
lath shall be 'as : follows': : ■-'--■ '■'■' l -'^--; ! ""■-' x: ~- '-'■ '-•'* .';,!'/,'• 
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Metal 


Lath 




Type 


Over 
vertical supports p. s.y. 


Over horizon-, 
tal supports , 


Support 
B.s.y. spacing 


F 


Expanded metal 2.5 or 

-■ 3A ■ 

Wire "2.5 


Expanded metal 


3,4 Not over 16 

in. on centers 


F 




11 ti ■' if 



FR 



Expanded metal 



F3/8R : - Expanded metal, 



2.75 Expanded metal 2.75 
3.U . Expanded metal- 3«^ 



Metal lath shall be lapped at the sides not less than l/2-inch. Adjoin- 
ing sheets of small-opening, lath shall be lapped at the ends not less than 
1-inch/ and such laps shall -be staggered and, in all. cases, occur only 
over supports. Tna ends of the sheets shall be at least one support 
distant from any angle. or corner, and the sheet shall be bent into the 
re-entrant angle or around the corner; otherwise, oornerite shall be used. 
Lath applied to ceilings shall be bent at the intersection with walls, 
partitions, and other vertical surfaces to be plastered, and shall be 
carried down at least 6-inches. 

(k) Strip Lath. - Striplath not less. than 3-inches wide 
shall be installed over joints between^ dissimilar base- materials where 
the surfaces to be .plastered lie in.. the same plane, and where the base 
materials cannot be effectively bonded or tied together. 

e. Grounds. . -Wood grounds shall, develop an average plaster . 
thickness. of not less than 5/8- inch, measured from the face of metal 
lath, or not less than l/2-inch from gypsum Plasterboard to the finish 
plastic surface. 

f. Mixing Of Plaster .-- Except where" hand -mixing of small 
batches is approved, mechanical mixers of an approved type shall be 
used for the mixing of plaster. Materials shall be accurately measured 
in a device that will maintain the. specified proportions within a plus 
or minus tolerance not in excess of 5 percent by volume. Frozen, caked, 
or lumped materials shall not be used. Mechanical mixers, mixing boxes, 
and tools shall be cleaned after mixing each batch and kept free of 
plaster from previous mixes. Plaster shall be thoroughly mixed with the 
proper amount of water until uniform in color .and consistency. Re- 
tempering will not be permitted, and, all plaster that has begun to 
stiffen shall be discarded. This provision does not apply to lime 
plaster unless portland cement has been added. Plaster for scratch 
coats over metal lath shall be fibered by the use of fibered gypsum 
plaster. 

«• Proportioning . - (l)./ Gypsum Plaster. - The proportioning 
of aggregate to 100 pounds of the gypsum plaster shall not exceed the 
following . 
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. i ';-."./. : - ;"■•■ ■ -.Gypsum Plaster: '■ /.... .'■ 

- n i Si i ift n . Jl . II I I I min i I -.'-'-,-... < . , 

Gypsum, neat planter,: fibered .- .!'," .-- "Gypsum Wood- ' „'.', 
or v. ; :.. !-^i'ibered plaster ,. 
Gypsum ready-mixed plaster 



Three -coarfc work *.,- . ..Sand>- -,.->', ■ Perlite or. ■ ';, Sand, perlite, pr , . 
over metal with "■ ■-. cu, ft. vermicuiite,. cu,.,,tt. , yermiculite ; cu> fty ; JT ; 



Scratch coat-r^; - 2,;-. 2 . , -1 

Brown coat 3 2 2 

Over gypsum lath ... -.; -2-1/2,, ■■?: 2 - ; ..,;;.. ;~ ,3- 



*¥?> 



Mill-mixed gypsum-perlite plaster mayr/be applied at. .the contractor's , 
option in- lieu; of job^mixed li ght weight. raggre gate plaster, -.provided .the; 
proportions specified above -are usedv ...-. :/ ; .! ;- 



Finish Coat 



JU. 



Keene* secernent ■■■;:■ . ■= 1 partrKeene'sxemenl?,. lA-Pari dry'/hydrated' " ; 

, lime^ : l?10,,part,.fine:,w^'ite sand ten a£proved> ; 

■''■"' •■-. ■ • ■'■ rt. by weight. - ,, .. ', .., .'. .'.V'.' 1 "'.. . ';;':;; 



'(2,). Portland .Cement Plaster For Ceramic. Tile. Base.'-;..,' 
Each coat shall : be, proportioned! as.^ fpalows: ,, . .-.. ( ' 

;, , , '■• (a.) , Scratch '..coat for foundation coat •- sjiall be composed 1 
of 1 part portland cement to 3 parts "sand } with' the addition bf 10 percent 
hydrated lime by volume of the cement used. 

';■-: *-.-. -.! (,b) -. Float. icpat shall ;^ po«^!se4^f-i 'i>aH' centent^ _ . 
1 part of hydrated lime;;, and -ij-l/fi ^rts/sami., ,,,. ' ,'. . ..." 

h. Application of Plaster . - When the prevailing outdoor .. .. 
temperature is less than 55 degrees F., a uniform temperature of not less 
than 55' degrees F%- •shall*" be continuously- maintained , in : the ; buildings 
for a period of not less ;than 1 r-tfeefc. prior to .application, of plaster- ./;. 
while the plaster ing^is. be.ing .done, and. after t i$e, % plaster is dry. Heating 
devices sha-ll.be placed as nearas,.practicabie, tpthe center of the room, 
and shall be piped, out, through; an opening: in', an 'exterior .wall.' Properly; 
regulated ventilation shall be provided. Plaster' shall' not be applied 
when the surfaces contain frost. Gypsum plaster shall be applied in three 
coats. Finish coats shall have a reasonably uniform thickness of approx- 
imately l/8-inch, and the minimum thickness at any point shall be l/l6-inch, 
The thickness of the gypsum plaster, from the face of the plaster base 
to the finished plaster surface , shall be not less than 5/8-inch over 
metal lath and not less than l/2-inch over gypsum lath. 
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(l) Three-Coat Work. - Gypsum Plaster. - (a) Scratch 
Coat. - Scratch coat shall be applied with sufficient material and 
pressure to form a good bond with plaster base and to form full keys on 
metal lath and shall be not less than 3/l6-inch over the face of the 
metal, then scratched to form a rough surface. 

(b) Brown Coat. - Brown coat shall be applied after 
the scratch coat has set firm and hard, shall be brought out to grounds, 
straightened to a true surface, and cross-raked, ready to receive the 
finish coat. 

(c) Finish Coali .""-" In the application of trowel 
finishes, the use, of, excessive water shall be avoided. 

" "' ' --L*.-.. Keene's Cement Finish. - Keene's cement 

finish shall be .applied over a partially dry base, coail pr-^over ,a . 

thoroughly dry base coat which has been ..evenly wetted by brushing "Or" - 

spraying, shall be scratched ■ in. thoroughly, 3.aid on well, doubled back, 
and filled' 1 6ut"to a tarue, .even surface. The thickness 1 shall be: from, , 
l/l6 to l/8-inch. The finish shall be r allowed to draw. a. few minutes and * 

then shall be well troweled with water to a smooth finish, free"fr6m' 

blemishes and irregularities. Troweling shall continue until the. finish, 
sets. 

V 

.,. . (2) Portland Cement Plaster. - Portland cement plaster 
shall be two -coat application, not less than 3A-inch thick. :: Scratch, coat . 

shall be' not- less,, than l/4-inch thick.' While still plastic, the scratch 

coat -shall ;be deeply scored or scratched, and cross-scratched, ~The 'scratch- 
coat shall be protected and kept reasonably moist during the seasoning^ 
period. Mortar for scratch and float coats shall be used within;! hour" ][\" 
after mixing. The retempering of partially hardened plaster will .not be per- 
mitted. . JIhe scratch coat shall be applied not more, than U8 hours nor less than 
2*f,.hours before starting the setting of "tile. The float coat shall be 
brought flush with screeds, or., temporary guide strips so placed as to give 
a true and even surface at the proper "distance from.. t,he„ finished face of 
the tile; ,-. .'..,, .' _ "" "" ■■■■-■- 

i_. Sampling . - Where samples taken from plasterwork in place 
show evfderice' of oversanding . or other deficiencies, the limits of the 
defectives work shall be determined and s"hall- be remoye.d. and replaced by 
the contractor. - 

1* Patching . - Plaster containing cfacksi blisters, pits, 
checks,- or~discoloration will hot be acceptable. Such plaster shall be 
removed and replaced with approved -plaster conforming to this specifica- 
tion. Patching of defective work will be permitted only. when approved , 
and such patching shall match existing work in texture and colpr. 
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k. Marble Threshold . - Install marble threshold at bathroom 
entrance. Marble shall be Georgia Cherokee, Alabama Vein White, Vermont 
Standard White, or similar approved light colored marble. Surface 
exposed_to v fOQ-| 1jxa£fi$ _ shall be^hov^d. Thresholds s3^^ 
with po^t^ndj^ce^enii ;mQr,t^r r ...,, it ...^ - ^ : /._. frl v ,<-:i:v>. .;■-.;■■■ .v.- x :\z "^ -o;:.: c "^ ; 

^S£^r,tCB^^ ,-,'Xhis 'para^a^hjaover^^e^am^f 

floor and wall ""tiie for the Operators * Quarters ba^r'^^..- : -.gon^%tnep^^ r. :; 
shall be delivered to the site with labels intact and Veals unbroken and 
shall no%.be r apene!iiUntirl. ; iEep e q" t S(|. . ..Wo^k ^under, this section shall not 
be perfQ / r«^cVj unless^ of ^t ''ie^s s tj'5Q^gre.es.^ t ca&ibe • ;., ■: , : .^ : 

maintained ^^^i.^t^T^^^ou^pt 3;§s&& a£te$ ccam^leticaaj Q|x$he,-<o^u ,( 
instai^iQn ; ^ V v;?v; . .■. /Kt;: . ■■.-,. ' ,>■.■-.:...; ;. r . or.-;. ■;..'■ ; ■ f i-. i:- -"» ■:-:.-:■■:> riv^a.^ ■*-■' 

.^^CV^'^> ^terd;als. , '^. T . -Materials "shall, eonfco^n to. v th$.. rpy9^ptl t w.j- i ;_,-.j; / 
specificities an^, othejE.^ requirements. ' ; speotfiedwbelw; : . : , v .,--_; ..--•,.■•> ' ? ,-,.^< ; -.f>, ; 

(1) Building Paper. - Federal Specification VU-P-lkJb, 
type V^.^pr.JTIJ, :: class,^.r \ : .,- .- -:.- : *.-.- i ,:;.:-; ; ■;.-..-W - .■■;■::.".? V if;' 

(2) "Calking Compound. - Federal Specification TT-C- 598. 
EH-F-i9i, f J^)e; l/ ; i^ouR^y^ighi/^^-.'..,. ;';-■-■ :.- ; ; -:-, -i i-t /Jr.; : 
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.- ■;; .(M-, grated. Lime, ^..Federal Specif icatiQn, SS-Ij-351, "type 
M or type F, with' the further requirement that the total free Cunhydrated) 
calcium oxide (CaO) and magnesium oxide -(^Sp); i^ ib^.bytoate^ product shall 
not exceed 8 percent by weight, calculated on the as-received' basis. 

(5) Portland Cement. - Portland "cement/ including white 
cement, shal^ .conform to Federal, Specif ieatloa,. SS-C-192^* type ; J. 

..,,.-. ., , ., ,:.. . £6) ,£and v ,r,- Sapd, : shalX ^v^ev-plean^yWaphe^^.-^heir^j durable, 
fine aggregate, 'free from silt, loam, clay,, soluble salts> ^ajp^'pr^aniCj; .-.^ v ; 
impurities. Sand for setting beds of floors shall be well graded passing 
a No.. 8 sieve , ;: with .pot. more; thari -5 percent nass l ingva,,ipp>-me.sb, ...screen. 
Sand 'for; grout 'shall be! screened^ j>^^ ^%M$tQ - ; - 

5 percent" passing a lOO-mesh screen. _ ;.. ,._. : . : -; n . ;: ..-v , y .}_,s ;-,;/ &ai:$-i?z: :..[;■:> 

_......-■,, ,„■ > (7-) \.- : Til&. .w!^le; ; sha^.cQnform,:to^ ; t^e !: a^ require- 
ments" ^/Simplified practice Hecorpeptjaiion J\i?i, Vtandarc^ ;^ad% ^/'jaasterw 
grade certificate" signed by the manufacturer and the contractor shall, Joe. ,,,_. i0 
delivered to the Contracting Officer before the tile-setting work is begun. 
The labels, on -the, tile containers, shall* fee, marked to -cop^sppuct with the 
marks on the certificate. 
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tile shall be/eitier/spW vitreous typa, ^l/k-teich^. ,j 

thick, wi^h^lain. or, .cushion edg^s^ Ceramic, floor, . : i5ii© : sh#^,be : laid ;as-a,; 



three-unit random mosaic design having the small unit not over 1- by 1- ■ 
inch, or a two- or three-rectangular-unit pattern having the large unit 
not over 2- by 2-inch size. Color of floor tile shall be in accordance 
with the color . schedule or as selected from. the manufacturer's, stock color 
samples submitted for approval. 

(b ) Glazed Wall Tile . - Glazed wall tile shall be 
nominal 4-l/4-inch squares, not less than l/4-inch thick, and shall have 
a nonvitreous body and glazed surface with matte glaze finish. : Wall tile 
shall be cushion edge and shall include all stops, returns, trimmers, caps, 
and other special shapes required to produce a complete and neatly finished 
installation. Color of wall tile shall be in accordance with color schedule 
or as selected from the manufacturer's- stock color samples submitted for 
approval. 

(8) Water. - Water shall be clean and free from injurious 
amounts of oil, acids, soluble salts, and organic impurities. 

£• Accessories . - Porcelain-type accessories as specified below 
shall be provided for bathroom. The color of accessories shall match the 
color of the wall tile or the trim, or shall be as selected and approved. 

(1) : Recessed soap holder and grab-bar combination, 6* x 6". 

(2) ' Soap holder, 4-1/2" x fc-l/2". 

.(3) Toilet paper holder, recessed, 6" x 6". 

(4) Tumbler and tooth brush holder, 4-1/2" x 4-1/2". 

,'..(5) Towel Bars. - One 18- inches in length and one 24-inches 
in length,", installed, where directed. 

d. Installation of Floor Tile . - Floor-tile operations occuring 
in spaces requiring both floor and wall tile shall not start until wall- 
tile setting has been completed. 

. .. (l)', laying Out Work. - Floor shall be laid from the center- 
lines outward and adjustments shall be made at the walls with a minimum 
of cut tiles. " '".''''''".. 

(2) ! Installation of Setting Bed Over Wood Subfloor. - 

(a) Waterproof Building Paper or Felt. - Waterproof 
building paper or felt shall be laid over the wood subfloor and turned up 
at least 2-inches at vertical intersections. Joints between sheets shall 
be lapped 2-inches and nailed as required to keep the paper or felt flat. 

(b) Reinforcement. - The setting bed shall be rein- 
forced with galvanized wire mesh or expanded metal lath. Reinforcement 
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shall ^ei --flattened ^ and aaid- over the 'waterproof $a#er ;: of - ■■ felt Withjiincut , '; ; 
edges lapped the Vi tfidtfc ; bf 1 ii«'8li-Taad:- r dii1i , ^Bds-'aM r 'e^^' J 3^pp*i" riot'Ie^s - "■ 
t^6-2-£ti<sKe©;- -The^me'sh tttall" be'tied together at ^'aps'-with galvanized -- 
18-gage Iron or soft-steel wire, at intervals of not more than ! ' ; 10-£riches •■•'■'■■ 
along the finished edges and not more than . T-inchee along ,t^e cut ends 
an<£ i e&ge r s^6f " : mesh ; . ; -Ofte mesh shall ;be 'Wetiured to' ttie^wqbd -^bfloor with . v . 
the «nfmiM timber Of 'staples 1 -required to hoid" the mesh ' f lat, ; -driveij to ! - ; ;^ 
ttith£n> l/^-inch of- ; the ; pap©?' %r ; fel^ -./■;'■; .:;;.' _^ .^J.'"!'^ -V"i--" > :l 

,siv- :J-i;o'c- "' : (c)* : Setting 'Bed' 'Mortar.'; * '"Beting- bed %ortar : ';;s^li '^^ : ; 

be^bbrnposfea-bf 1 ^rt portland : ceae'ht and ^^^r^#'^hd/'to ; ;which' not ■" mbrV ; . 
than 5 percent or hydrated lime^ by volume^ of the' 'cement > ? aiaf -be adaed.v- ;■-- 
mixed' with &s : little^ water a% will; produce^ a- wbr^able^ss.^ --^ 'r^''.'^' . "/;; 

■ . i v:i . I ;:,< ■:■ I ■. ; {a) ~ Installation of -Setting' Bed.; 1 ^ : k>rtar : sha^l W <> ^ 
sptfe'ad ^v^ v the ^reinforcirig' mesh^ with ; & eore'eW 'tf orcing; 6ut ! &H &ir pockets 
and providing a level and smooth bed.- £he average'' th"i'ekness"of ; the setting"' 
bed shall be 1-inch but in no case less than 3A-inch. The area of the 
be<&t6?:be -js&flBa&'.lfi-' ap¥ingle ; operatic %hall- ; nSt^fce gr^^t«|i..:'San- ,.can^ be__ ; 
covered^with tile-: aufihg' ; the -same working : peri«aV : ^— "■■ '.". ---'---^ ! — -- J-- -;;- 

(3) Laying Ceramic -Mosaic -Tile Floor- - When the setting 
bed" has-s'ei^ sufficiently to be -i worked ove^i&e&t^^ .. _ 

sprihkiecL ; over'- the surface and the-'tiie' l8,^ihg : begun » : '-Straightedge^ shall-;': 
be set to"-the lines established and be reset at^ suitable' intervals'* to keep; 
the joints parallel over the : entire ar'eai v: Bie c 'sheets^^ 
tile shall be laid to the straightedges, with>the'361nts ; between^ sheets- j ^- 
the same as the joints between the tiles on the sheets , .after r which the 
tile shaai^be"t&m£ed solidly onto the'ced* us in& wood blocks -of such" size 
as to insure 'solid bedding free-^frora'aefirfesMaBS-^ ; "fee^iOhal' v: e^ng^s : In'y \ 
dimens±0is" l withbiJtt-var^ing' the : -unif6rmity-af s doint widths- will : be : permitted. 
Tile shall be cut with ^aSuitable'cutt'tiig-foOl/ fend' f r6dgh-edges''ShaU : be : '■ 
rubbed 'smooth. Cut-tile misfits -shair be 'replaced witH^properl^cut-tile. 

■ -:.*v; =A f -i v (h) ■Grouting. - When the setting 'fbed^Ms"' 1 hardened suf^; ■■" '; 
ficientlyp the i-fajter". sheets- on -ceramicvmosaie tile' ; shall be ;moistened'arid; 
removed, ^'atid^he-^oititS completely filled ^ith^ro^-by ; ' ; s'cree'ding and' ; : ^ ;: :v 
brushing the grout ^mix^over the tile : unti-l : the joints '^re : th6fdughly filled. 
All excess grout shall be removed. Not less than hQ hours shall elapse 
before ;o3?dlilary" : f0ot- traffic "is Emitted >&&- tne' ; floo£^£&^ shall be 
mixed as follows : Grout for' joints in ceramte -morale tfle : S'nali-be : a ; - - ; ■ 
thick soupy mix of neat portland cement. 

e. Installation of Wall Tile i ' :~ (l) General. - The application 
of the scratch coat shall not start until waterproof paper or felt has been 
laid over the wood subfloor. The waterproof paper or felt shall be pro- 
tected with boards or additional building paer while the tile setters are 
at work. Lathing and plastering is specified under Paragraph "Lathing and 
Plastering". 
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(2) Setting Wall Tile, - Wall tile shall be thoroughly 
soaked in clean water before setting, then set by troweling a skim coat 
of neat portland-cement mortar on the float coat or applying a skim coat 
to the back of each tile unit and immediately floating the tile into place. 
Joints shall be straight, level, perpendicular, and of even width not ex- 
ceeding l/l6-inch. Wainscots shall be built of full courses, and may extend 
higher, but in no case more than 1-1/2- inches lower than the height speci- 
fied or indicated. Tile shall be so laid out that cutting of tile occurs 
at corners and no tile less than half full width is required. Vertical 
joints shall be continuous and maintained plumb for the entire height of 
the tile work. Accessories shall be supported and installed .as, recommended 
by manufacturer; ;.■_,.■: : , •. [ 

(3) Grouting. - Joints in wall tile shall be. , grouted .".jfiiXXV 
with a plastic mi# ,of neat white portland cement immediately after ^'suit- 
able area of tile has been set. / The joints shall, be tooled , slightly concave 
and the excess mortar shall be cut off and wiped from the. face .'of ",tlle. - '/; 
Any interstices or depressions in the mortar joints after the grout has 
been cleaned from:the surface shall be roughened at once and., filled to the 
line of the cushion edge before the- mortar begins to. harden. Tile, .bases . 
or coves shall be solidly backed with mortar. Joints between wall tile .. 
and plumbing or other built-in fixtures shall be .made with a light -colore^ ' 
calking compound. Immediately after the grout has had its initial set, 
tile wall surfaces shall be given a protective coat of ,a noncorrosive soap 
or other approved method of protection- -,■... 

■f. : Cleaning .- Upon completion, all .tile floor and wall surface 
shall be thoroughly cleaned in such manner as not -to affect, .the" glazed 
surface. 

g> Curing and Protection , -Tile shall.be damp-cured for a period 
of not less than 48 hours before foot traffic is permitted. over finished 
floor.- After curing, the floor shall be covered with building .paper. 
Cracked, broken;, damaged, or otherwise faulty tiles shall be removed and 
replaced without additional cost to the Government. . iy . 

34-13* LINOLEUM. - Linoleum shall be installed in the kitchen of the . 
Operators' Quarters, in full-length pieces with & minimum of joints. . . 
Remnants and seconds will not be permitted. All wrappings or containers ; 
with seals unbroken and with the manufacturer's name and. brand clearly .... 
marked thereon. Packages shall not be opened until inspected- Ly L he Con- 
tracting Officer. Linoleum shall be stored at temperature of not less 
than 70 degress F. for at least 2k hours before installation. The tem- 
perature in the space in which the linoleum is to be installed shall be 
maintained at not less than 70 degrees F. for a period of 2h hours before 
the installation is started, and also during the installation. 

a. Materials . - Materials shall conform to the respective speci- 
fications and other requirements specified below. 
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(l) Felt lining shall be semi-saturated asphalt rag 
felt weighing not less than one pound per square yard. 

^ ; y jo ^)^^nioJl^ : .sWU;1:e- : not leW^than oJ3^4^;:^c& r ., ,.. 

Colors shljX b£' aW'^^ci&d : ^6m"the' masafait^er r i i^tidi^i^ior^dnd'' ^' ; ;;\ '' 
patterns." ^i&ieii i: i^ikXi: : fcbrsfbtm to^d&f^S^c^ 

clasa C v ^Ha f *]te^ 

--^• :f -^3)^Wa^rJrbor ce^tit' sh$li l cbnftr^\t0'Mlitary i&ec&kca^'': '':':. 

tion MIL-C-15200. ■■■■%■'.■•■■ ■■ ■■■', ..,— -r,^, :jl\:'- ;■•.-,; .< ..... v3 J-Uiui a-.:.- , ->, 




ing 

and other deleterious matter. Joints and cracks shall be filled with- 




and cracks l/8-inch or more in width in floor'F6Srd^ r 6ffili' I tfe'fiiue& 3 ^t!fc'"" J *' "'' 
an approved vppd f^l^er. f NaUhea^slia^.1 be fla^^r ,set /; , i: p4^8 or,otl?er 
unevenne'6s ; d|'fiHrfkce|' i Mari;be |?i€U^i3^~8j^ap^ ... 

and thet n scaled 'with an :;; ab£r6ve^fibbr^ 



wood 

surfaces' 

Felt Shalt '-^ ^^ied^-V vk$ t^pt J yi^^ii4x^ioof : <*i^it. ap:si2p: :! fe^ 5:; Li 'V ia 

rolled intd-the^'pa^e^to : re^ ~ 7;j; ' i " 

using a li^oleum-tj'pe roller ,we.i^ing,ap^roximatQl}r.l50 rounds, .. 

. - **'&* JJ^l^caf?bu;b^ : iiti6^ufeU^^ieu^ Shaii;^e°iaid''with^olntfi^'^; 
parallel tF^th^';WE^;^r^ T ohr^oaiC '^I^a^irqs^ i^i"'. 

the wood fiq'or: 
all vertical 
toothed' 'i^preoMv ;t 

leum shaii- : be : tsfe 1 ;^hiy '"f 6V+M i'tito l oh£ j&st£ fr6^ , tb^ i: efe^r^ut' ; i9;;tfe9* „ , . 
edges of the strips to remove all air bubbles and secure 'cM^lele ; aShesib : n^' ; ' 00;: 
A linoleum-type, rolJj^rj^^ used for 

rolling. ■ , :; i Seim$ 1 'ehali 'ije" ikpj^a'ii xlas€ : a/S^tfch;' : bxcep^Jfe®-^n:Sinoleui5 
ffitfi"iiiatter M is A useU;'the : -lais rj ghail be* 3/££-£ndhV' ; ( Tne" 'wa^erproo^cemen? ^ ' 
shall than be applied to J;he baijds. leftunder. the seams, the _lj,noJeum cut 
through both t^c^^sseb'^pln^VBtrai'^fife^ as/a^gufSe, and c 'fhe;'le||es 
of the linoledfi'^ strips bedded: an^'r^^i^^tfixrf^S^dajiSgivej iei^Bg^the 
joints tight and practically, ibvl"sitler'^^^iin6ievA''ihall b'^p-lf jd" that 
the bottom surf&^e- , -W^ : 'be ? '^ll" i bbiiaei*^6'"ttie undeirHobr and ;:J tfie"'*6p"8ur- 
face left, smooth, clean, and ,f£ee 4 from.. imperfections. , Unless ot^erwise^ ._.,..... 
indic&iedf tik iinoieW'sl!ali"extena'ufiae ; r radia:tbre' I to^a ; se" !: 'or ::1 ib tS* backs ,:~" r 
of recesses, alcoves, or closets. Holes for pipe shall be neatly cut. -—<'-•- 



e * Edge Strips . - Edge strips shall be provided at exposed 
edges of linoleum flooring and" where- thresholds are not required. The 
strips shall' be soli<l extruded aluminum alloy, l/81-incfc thick and 3A~ " 
inch wide, butt type and rounded or beveled on the exposed edge. The - 
top surface shall be flush with the iifidleunu -The -strips shall be secured 
to the floor with aluminum alloy screws spaced at 6- inches on centers. 
Strips shall be drilled and countersunk for £he screws. 

f . Cleaning . - The flooring shall be thoroughly cleaned of all 
paste : spots', 'dirt/ and 'other soiling, and left in a- clean,: smooth condition 
for waxing. 

JL' Jl£2£££H2£* * After cleaning, the flooring shall be protected 
by a covering' of heavy building paper. Boardwalks shall be placed over 
the flooring in all areas where damage to the floor might occur because 
of subsequent building operations.. 

3^-14.' BUIIDE!RS r BAKEWARE. - a. General. - Builders' hardware shall 
be furnis'he'd and installed as required by the drawings and specifications. 
All items' of builders* hardware shall be carefully fitted and securely 
attached. Care shall be exercised not to mar or injure other new work. '* 
Upon completion of the work, the contractor shall, in the presence of the 
Contracting Officer, show that all l^trdware works in perfect order, shall 
fit all keys in their respective locks, and upon acceptance of the work, 
shall tag and. deliver all keys to the Contracting Officer. Oilite bearing 
butts may be furnished in lieu of ball bearing butts at option of contractor. 

b. lock Sets . - J Lock sets shall embody locking mechanism herein 
specified and trim conforming to the design specified. Where the exact 
types of hardware specified are not adaptable to the finished shape or size 
of members , requiring the hardware, suitable types having as nearly as 
practicable 'the" same operation and quality as type specified shall be 
furnished. Lpcks shall have beveled, rounded or rabbeted faces where re- 
quired. Solid of wrought bronze knobs shall be installed on the exterior 
doors of the buildings. 

c - Materials . - Materials, unless otherwise specified, shall 
conform to^the applicable requirements of the following Federal Specifications, 

FF-H-l66a Hardware, Builders; Locks and Door Trim 

FF*H-llla .Hardware, Builders; Shelf and Miscellaneous.' 

' FF-E-ll6c Hinges, Hardware, Builders 

FF-H-121C 'Hardware, Builders; Door Closing Devices 

Hardware for the various items shall conform to the requirements set forth 
below: "' * ' ',,,'■." 

Double -Hung Windows 

2 Sash Balances Type F12^ 

1 Fastener Oype 1140 

2 Sash Lifts OVpe 1212 
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Aluminum Combination Storm and . Scxeexi Doors • 

See Paragraph 34-08,5 . , ,, ■■;-,. ~ 

* !; ^i^o^:.. Screens (for Double-Hung Windows) 

»■• SasftXift Type 1212- 2 each screen 

' " Storm ^ash (for Double-Hung Windows ) 

'Hangers,'- 'Type PI83O, galvanized, 2 for each sash. 
Fasteners, wing nut type, 2 for each sash. 
5-inch- firlctiofi.tj^-y, bMl-and-sdcket- joint, friction 
ventilating hook. 

:.-.:i ■'.-' .v.i' ...■."'"""■ '•■ . .• >.■■"'" ^Overhead 'Doors '" ; ' 

Hardware as recommended by 4por„, manufacturer for type of 
doors specified. I>oor^^1for^CHltty"^*ld^rfife^^ provided with auto- 
matic locking device which locks door in cldse'd' position, permitting release 
from interior only. Door for garage, shall be provided, wi.th v & locking de- 
vice which provides for operations from both sides of, £6qr' with cylinder 
lock and key from exterior. ;■' ;' r .; . " "' . ■.' .... 

Door Stops 

Provide where item of hardware on an ..opened, door might 
contact wall or other part of building, Construction.. All- doors (except 
metal clad) Tyye 1322, except "'^£e'i328E in" men's toilet and storage and 
stock room in Utility Building. ^ ..,.,.,, 

Exterior Doors (Utility Building ) 

3 Butts - 4-1/2 x 4-1/2 Type 2107 x US-10 

1 Lock and Loc& ..Set.., ,,,,,,- ,.,--. Type 86 E-5S 

Storage Roo m - Wire Grille Door 

■ ^.i.iii.-i n ii • ■■ wj ii ^ ii.-. M -i'. y ii . ii ' WMi ' ■i .. ii.| h ii h' » 11 . 1 1 ii ii nn .i.i m i 

3 T Hinges - 6-inch Type 2209 x US2H 

1 D£a& Bolt Lock . ., , . . - iType 181K; with 4" x 6" 

"•-■■■' : - ' :;; ■ 5V - i "" ; '" )":': '; steel plate on face of 

■'-'■'• " ' door ; over lock to prevent 

.,, pampering- plate cut to 

^ ;\ : /?-7:rS'r\t~:~i:\~^x\? ■ - "-accommodate lock 

cvlinder..,. 

Heater Room Door (Interior) Utility Bl&g . 

3 Butts, type T2135 for. Kalemein door and type T2107 for 

hollow metal door, 4-1-/2" x 4-1/2", USP 
1 lockset, type 86B-4 
1 Closer, type 3001, Size III 
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Heater Room Door (interior) Utility B uilding 

— .,.-■ — .,-. „ _,—. .... ■.l l .....— .. . P .I.I.I.I M ■— . .I . - ^ IfT ^ .I,.....!...! . M l — H-M -. — .! ■ . 

3 Butts -"' 3-1/2 v : 3-I/2 : ' " — : :: -^^m' : rVSP (except door 



3 Butts - 4-1/2 x 4-1/2 Type 2127 x USP (Door 102) 

1 Lock and -lock .Set -.-■,.. ■ .^ ; Ty^p- B%t^:^: 'emergency key 

'" '"' * " "" '" ' " (Toilet' Koom Door) 

:., :■; Type 85B4)- .(all other 1-3/8" 

doors ) 
! *m --, .■■: r r -,.,, : ;-y^A\. .;; Type. ^-4^(1-3 A" door 102) 
1 Closer '"" " ■"" " ! - "o^pe 300i; Size II (Toilet 

. Metal^CladDo.or (Fireproof Room ). , '■■>:■.-'! 

See Paragraph 34-08d. 

1 Padlock, Federal Specif ica.tio.B-„f?-*P>101c, type EPA, 1-1/2- inch, 
with chain. '"* """' 

ii:-'-y - . - Toilet; and I&vatpry;-: Accessaries ?. *-:-.-:< : . ■ : -"%:■ ;";,,. r- i \:-;- 

■.■■■; * : . (Interior Toilet; r utility building);- ? m-.--: ..-.-;, >?;;■] ;-?;. 

1. Goat -Hook- - Type^U?2;xr:US8^p/ ?.*.&]. t-L-y; -=:? - : i":-\v-„ ^:. ■;-.-> .. 
1 Paper Holder, Crane Co., or approval egual^CS^- ^ /.:: 
1 Soap Dish, Crane Co., or approved equal, C24-940 

Avming and Bopper""Type Windows 

Hardware Standard witfe manufacture, ■>. ■< ■..; ■<■.■.■*;. =. r ... r: .; rr 

: (See Paragraph, relative to windows);; ;;-■:, ; v..?:" -: ■ '"--" .--.'. 

Garage (Swing Door ) 

3 Butts - ^^/g^f.^'-------- ■■ " : ; Type'2lbf : USP 

X* Lockset,: l6lA-4 -y^ :■ ■.; •■.[./ . .,;■.■. ; 

OPERATOR S ' QUARTER S 

"* EHerTor " Door ""( Front) 

3 Butts,.: 4-1/2 x 4-1/2 ":": Type. 2102.US10; 

1 Loekset, l6lA.with 5-l/2 x 5-1/2 exterior 
.: Escutcheon and. with 5" backset 

Exterior Doors (Rear and Basement ) 

3 Butts,' 4-1/2 x 4-1/2 O^pe 2102 US10 

1 Loekset ,. -X6lA-^ : r ;;i; '■ -,■ -■,,>.-.;'; .;;•'; ::.'": -t ■..;-■,■'■: 
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Interior Poors (Except as otherwise specified ) 
a But**, 3-1/5 x. 3-1/2 , , ,, Type, 2127 USP., 

Siioilar and approved equal to Sterling. Series. 500 r with, surf ace 

;>vi^;::3 ^,:,^; -jo ■;;■-, ^ Ba^farooyi)po^ ii: "" :y -' -^^ "•" ^'^-- v;».i>ia53 



2 Butts, 3-1/2 x 3-1/2 ■■-■•-^-n-^5^^^ 7 -'--t^B'^'^'-' i{> ^-v^,' 

> ! " Ui .^■::? Keyy, "---|!ach-'c^linder lock ^il^snifc tumble^ 
shall ^e : pravide^.wiifrthr^e : 'keye> All; jte3hs J shall ifei feta&£ed"^OT thip r? ^ f ;; ' 
change : numbes-i "• ^ster^ing" shall 'be afe L directed * : Two ; master' feys '- snail'' J ; ;i :; 



window 



jV ""£• :J ff ni.S^ . ;? *■ . 'JB&rdWare for e^feribr;^e' : ot ,i ext^ri6r'- 1 ^irfe^'fenA J ' n l: ' : " 
sash, including awning and Hopper t ; ype> Bhali : ^ w a i iil ;v ferotaer^ioV' ro "-'' J 



. . ... _ . __. ._._, . ______ __ __-27 

or US'^*a&'-"&p^FeaM^ 

shall have a US-10 or US-4 finish; —Hardware fttr :; storm ; s4sh shall 1 - be : ^al- ° ' :ii '-" rlw 

vanized. _ ,. .,...,. 




Federal" 

to Federal Specification SS-S-300, type II, shall be applied by workmen 



standard color" ran^e by the Contracting Officer." Shingles shall be" laid 
witfc wood ^ shingle starter course, with all^ courses not more than 5-tiches 
to the weather. Lead flashing shall be installed around the stack and 
copper flashing around' the chimney and elsewnere as shown on the], drawings. 
A layer* of asphalt saturated r felt shall be nailed on 1 the sheathing prior 
to application of shingles. " ' \" J " £l 

3*t-l6. SHADES. - a. General . - Shades shall be installed on 'all- - f?i 
windows in Operators' Quarters except awning, awning combination, and 
bathroom windows, and on all windows of the office of the Utility Building. 

5.* Materials . - Materials shall conform to the following Federal 
Specif ications . 

DDD-S-251b for "Shades, Windows; Rollers, Slats Cords, and 
Accessories". 
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CCC-C-521b for "Cloth; Window Shade"", type II or III. 

Brackets may be malleable iron, stamped steel, 

or brass, with, a brass,, copper , nickel, or 
chromium finish. 

£. Installation. - Shades shall be installed in accordance with 
the manufacturer's instructions. Brackets shall be accurately located and 
solidly fastened in place, care being taken not to mar or damage existing 
work. The contractor shall operate all shades in the presence of the Con- 
tracting Officer before final acceptance.. . '< 

3*1-17 • PAYMENT. - a. Payment for the work specified herein except as 
otherwise specified %n, subparagraph b. will be made at -, the. applicable lump 
sum contract prices for -Item 97> "Operators' Quarters", Item 98, "Garage" 
and Item 96, ''"Utility Building", and will include all costs for earth and 
rock excavation for foundations after rough grading has been accomplished, 
backfilling, fill, masonry, and concrete including platforms and aprons, 
and all- utilities, to a line 5 feet outside the building ^:u3es> -and all con- 
crete walks, all, as shown- on the drawings and as specif led- herein". -" ; 

; -b>. Other items of work In connection with the -Utility Building, 
Garage,- and; Operators Quarters for : which separate payment is. provided else- 
where in -the opacifications- are designated' below. •' 

Topsoiling and Seeding Exterior Electrical Work Pavements 

Preparation of Site ; Water Supply System Concrete Curbs 

Hough Grading . ■■■.. Sanitary Sewerage System Surface Drainage 

-::•.'.-■ -■ ' ' System 

'"£*•' Kock Excavation ..- The> quantity of rock' excavation to- be paid 
for will, be the number of cubic yards bf- actual total volume of boulders 
greater tfcpn 1 cubic yard in size removed during the excavation operations 
and . the. actual volume of other rock .material removed by' authorized excava- 
tion as defined in Section 3 of .these specifications. Rock excavation shall 
be made.iin .accordance, with the applicable, provisions stated in Section 3 
of these specifications. Payment for rock excavation will be made at the 
contract unit price for Item No. 6 "Rock Excavation General" for the - 
specific site of the work and will include payment for all work in connec- 
tion therewith.. * 
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. T . SECTION 35 , 

■ ''■ '" ■'.■;■' ■' ■ PLin®tHG;;GEl^RAti-Hm3POSE- --;'■■ 

35-01. SCOPE." -'This section Cbvers plumbing^ complete, •' : --. ! 

35-02. ''''AfMCA^^l^ti^ibHS.' r : Thef following specif i cations and 
standards of ; ^ the.*is'sUe£S 'listed! b£Lov/ -but : : referred; to thereof tar by ■ 
basic designation' only; fbrm a part" of this specification: ' 

a# Federal sfeeciflQatio^; - * ■'■■-'■. t^J ;/--•. J^^~J/:v : l.i^ ■--.■■■. • 

0-C-iiW'"' ; " " C&lcium Hypochlorite/^echnieai --and. ?-- 
Chlorinated Lime, Technical.'- ■'-" ■' " - 
BB-C-120 Chlorine, - 

CC-M-636a Motor s-;: -.Fractional Horsejjbyer, .(Alternating 

& Am-2 Current). 

HH-C-536a Compound; !Plumbing-FiXture~Setting. ■ - 

. im-G-ll6 Gaskets; Plumbing- Fixture-Setting- 

" ; is^i^i 1 '■'''■•-'■ /" ; ^'ffulA^on , ^^- ; C©v»frrIt®, Thermal,- and .. 
{:; ' r --'"" ;: ';■:' y ■;";; ■' : insulatiofc Blanket/ Thermal , "Pipe - 

' ''■'""" ■;"" n ' ' . Covering*'" "■'"' ' ' T '- '" -■ ■ K / 

p-P-117 '"; ,: u: Packingraute/Twisted.'- ■ ■ " '* " ; 
. l^i-L-156 : : ;Lead;;,Cai^iog. :■';:' ;;^ : '■■' -;/\ "' " : /;. 

".' & Anwl : ' ■'*/' :.' 

T \ QQ-L-£01a Lead/ Sheet.' i; 
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■Qft-Sr7*?5a ' Steel/ Sheets ? CJarb6n> Zinc-Coated.- . 

'""" <io Am-1 " '' ,; -.•■"■■■■' •■*■■■ ■ -'■■■ . l. . .. . 

SS-R-lf51 Hoof -Coating Asphalt, Brushing-Consistency. 

"^"'■'WW'-t-iTlb" -■- ' : ' ^Eangers :> ahd-Suipbrts, Pipe (Docks) ■ ;-■> 

:j ' V-ti<feb' i; " : ' J - '■'-•'-Heafee'fs-y^Ble'etricj- Watery Storage, ■ - .■ ■. ^ m 

■^o "-■:■'■ ... ..'!■;■?,■ ■' -' v - : ■■Kohcorrdsive-v'' 1 -- v.-:»-v ■ ■- ■ :; 

■ '^-1^35ia' ";-/■ tiij&lJ&yft$ei ! threaded* '• -. > ; "" 

r ' &"Am-l"' ■■''" '''' "'' Jt "' '"■''■' ..:-_,■ 

1: W-P-^01- ; Pipe 1 ' and ^e^Fittings; . Soil, Cast-IrOn;., ; - , 

■ "8s : Affl-3 : -' ; ' ;;; '" "' '■■*■■'■"■" ,y ■■''-'■- '■":■■'■:■.' ■■■ y ■ -. ■>--■.- 
WW-P-Ho6b' " : " ' Pipe > Steel;. (Seamless -and- Welded, (for., :\. :■ 
Ordinary Use)' ; )v ■ ■'■ " ■■'■■'■- '■■--' " "■ ■•- ■•? 
WW-P-U60a . Pipe -Fittings; Bronze, (screved) 125 and 

';'•'* :; -*'■■-*■ * ' « - /^2^iB£ft^^.>iv':.:"-: . .V.iLi':'r. ":..■■ ' -'■.'. :;;\ "..',;. '.- 
' ; r%^P-^9la ;' ; ' J ' ;: ^^-?i : ttings/ Gast'^Iron, Drainage '.-•'-■ ■ ,--■.. 

", >" i .- .' J";*' 'i*' 1 i ' ,)' >.'.V -';. ■ 1 ; , J 's' ;' ' "■-■'" '■ ■■' t - ■ • '"-- \< t! ,' ■ ■ ■ ■ - ' -v -'.-•'.'■ ■ ; ; 

■ : ■ m?-P-50ic v """ ; '' ; - : ' P£pe-Fitt±n^s ; ;- Cast-iron, Screved,> ,125- and ';;,.. 
- : " ;; &'A&2r/- :; ■■■■■.^■■--250 jftssia*-- ■-■"■ ■:;■■■"-■■ ■■'■;■- ■- •'■ :' ■ ■'' • 

W-P-52id>" :: ' •■ u -%^e^txtings^^^all«able-i-Iron>.; Wrought : , 
& ^^ iron and Steel (Screved) 150-Pound. 

"W-P-^ib' ■' : ' , ' : ' v " : Iltoih^Fixture3^Lsnd Usetr; : i; : ' : -; : . 
.; ';% ; -int/fc3 T : ^ :v " : ; r "' : ; :i - :; - ■"'""•- ' /: -/ J - . J '; : ' : ' "!" ; '"'''. ; '";:.'"/ 
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WW-T-799a Tubing; Copper, Seamless (For Use with 

& Am-1 ;. Solder-Joint or Flared-Tube Fittings). 

V7W-U-516 Unions; Brass or Eronze, 250-Pound. 

WW-V-0051b Valves, Bronze; Angle, Check and Globe, 

(GSArFSS) . 125-and 150-Pound Screwed and Flanged 
(for Land Use), 

r WW-V^ Valves,, Bronze, Gate,; 125- and 150-Pound, 

, & Am-2.. Screwed and Flanged (for Land Use), 

GGG~P-351a .' Pipe-Threads; Taper (American National). 

b. American Society of Mechanical Engineers Publication. - 

Boiler and Pressure Vessel/Code Section VTII Unfired 
Pressure Vessels. 

c_, . Hydraulic Institute Publication. - 

Standards of Hydraulic Institute. 

35-03.. , GENERAL. - The. general arrangement of the plumbing shall be 
as indicated on the drawings. Detailed. drawings of the proposed departures 
due to actual field conditions or other causes shall be submitted to the 
Contracting Officer for apprqval. Equipment, materials, and fixtures 
required for use in conjunctipn with the items to be furnished by the 
Government, as listed in the SPECIAL CONDITIONS, shall be furnished and 
installed by the contractor. The -contractor shall carefully examine 
the drawings andshall ..be. responsible .for the proper fitting of materials 
and equipment in each building as indicated, without substantial alteration. 

a. Util ities. - Itfater -and drainage piping shall be extended to 
points 5 feet outside the building where the pipes shall be capped or 
plugged for extension under other sections -of the specifications, except 
for the fallout shelter decontamination water supply pump suction pipe 
and tank vent pipe which shall be extended up to the 500 gallon water 
tank. Utilities shall be^, installed below frost line. If trenches are 
closed or pipes are otherwise covered before being connected to street 
mains, the location, of. the end of each, plumbing utility shall be marked 
with a stake or other acceptable means.'.. 

b. Cross Connections and Interconnections. - No plumbing 
fixture, device, or piping shall be; installed that will provide a cross 
connection or interconnection between a distributing supply for drinking 
or domestic purposes and- a polluted supply such as a drainage system or 
a soil or waste pipe in such manner as to make possible - the backf low of 
sewage, polluted. water, or waste into the water-supply system. 

c . Specifications . - Beq.ui.red materials not covered by the 
detailed specification shall meet the requirements of the applicable 
specifications listed hereinbefore, and shall be of the required class, 
grade, and type. Shop tests of pipe, valves, and fittings, required by 
Federal Specifications to be conducted in the presence of a Government 
inspector, are waived. 
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' 35-05. EXCAVATING, TRENCHING, AND BACKFILLINfV - Excavating, trench- 
ing, and backfilling shall conform to Paragraph 3^-0^ of these specifi- 
cations. ',' 

35-06. MATERIALS AND EQUIPMENT. - The following materials and 
equipment shall conform to the respective specifications and other re- 
quirements specified below; 

£• Calking Lead . ^ Federal Specification QQ-L-I56, Type I. 

b. Fittings . - (l) Cast-iron Soil Pipe and Fittings- - Federal 
Specification WW-P-401. 

(2) ' Cast-iron Threaded-Fittings, - Federal Specification 
WW-P-501, Class A or B. 

(3). Drainage Fittings. - Federal Specification WW-P-^91. ■ 

(if) Fittings for Copper Tubing. * Cast-or wrought -bronze : 
or wrought-copper, soldered- joint or flaredrtype, as hereinafter speci- 
fied, completely fabricated at the' factory. Bronze fittings shall 
contain not less than 35 percent copper and shall conform to the applicable 
requirements of- Federal Specification. WW-P-^O. Fittings on Type L 
tubing shall be of cast or wrought bronze or of wrought copper and shall 
be of the soldered- joint type. Fittings on type K tubing shall be of 
cast bronze and shall be of the flared- joint type. . 

(5) Malleable -Iron Fittings. - Federal Specification 
WW-P-521, ty^e II. ■ 

• (6) . Nipples'. - Federal Specification WW-N-351, same 
material as pipe system where used. 

(7) Unions. - Federal Specification WW-U-516. 

£• Hpe' and frying . - (l) Cast-iron Soil Pipe. - Federal 
Specification WW-P-4Q1, 

(2.) Copper Tubing, - Federal Specification WW-T-799, type 
K or L, as hereinafter specified. 

(3) Steel Fipei -Federal Specification WW-P-ko6, Class 2* 
d. ELumbing" Fixtures and Drains . - Federal Specification 



VJW-P-5^1.' 

e. 
HH-C-536. 



Plumbing-Fixture-Setting, Compound. - Federal Specification 



f . Plumbing-Fixture-Setting Gaskets . - Federal Specification 
HH-G-116, type best suited for the work. 
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d. Connections to Equipment and Fixtures Specified Elsewhere . - 
a? ^;',^1? ra?tc?3? . 5 W^ provide -all-, necessary .material and,labor .to canne.cj 

to t^e/il\^bi;ig;|yste^. equipment 7 Mvi^;flu^in|:''' i r: 

connec'tleris, and which are specified in bi^r'seoUans-'af'i^Bi^spici:--^^-- 
ficaticns. Drainage connections shall he trapped. The service line tcS " :: 
each item of equipment. $haJa he equinpeS, .with, a,. cutoff valve to enable 
isolation pf 'the t %im f p£ VrspaiV apdjsalnt'en^oe ^ii^o"iJt"^H^^fiBg^.t* 
operation of othe>"'e^^p^nt''br'fi3ctures. r '' '' ''"" , /;/." l ^:'[ _—--'■- :>;: --l-; 1 : ■ 

. v £' J^ftVlDfis * -.^.e,(xauae. ; 9f .the .small scale .c£. the, drawings, it 
is not possible to Indicate 'all off sets/ Wfctings y'-ind4w6^SSori#s that 
^y ke ; *equired^.^ struc- 

tural and finish &ndltions 'affecting all Bis vorVan^g&ali -arrange 
such «ork accordingly, furnishing jmch fittings, traps ;, halves 1 / ^ s Sl ' >:,) '" 

accessories as. may, .be. required to ,meet .ftu$h conditiQns,, at no additional 
cost to the Government. ' •--:-. ■■■ ■■■-; - ■>■ ».,.>•,. ..; / 

■ : ";-'-rll'.: ! gutting and Repairing* - She ..wxtfc shall, be carefully laid 
out In advance, and any excess cutting 'of cdnstruction Viil'not he per- 
mitted.,, Eamage. to. bui:i4ings,, piping^ ,,^irin^, .or eaui,pment as a result 
of cutting, f.o* ^flstaUation Ji^ .^ in 

the traded .ihvolve^ /at np.Ja^tionaX'>.^ease ;io ;^^p^nifen^ ' ".";; ' : "' r ' f ";.'" 

' " &■■ V ^tectiW^ - : ""Hjfe'^'""'''" 

openings -s£all ,be . clQse<S..,witft qaps .0£'.pTugs ~3urin;g Installation.! l "' " y:J ' J /[ '• 
Fixtures ^4 ^o^p^^sh&U '^' :'$$££$£$., covered a^^otectei against ;; : - vv 
dirt, water ,""an& Chemical or me c&nlcai 'in jury^^Oh ^co^E^ttc'fi of 'aX% " 
work, the fixtures, materials, 'and equipment shall o'e thoroughly : cIeW<i? ' : 

adjustedl. and , operated* .. ., .. 

-.■■>- - -■....... ■...-...-...>■...,. \ ■ . j 

35-Oif- APPROVAL OF MATERIALS, FIXTURES, AND EQUIPMENT; -M ^oon'as'"' 
practicable ; an<i .within. 30 days. .after award _pf contract and before any 
materials, fixtures, "or equi'pme^ the* ;£octraetor shall 

submit for approval by the Contracting Offi/cer," 'a' complete ^c^eduie L 'lis' ; " £; "' 
six copies of materials, f:^t^es,.an4 ..equipment to,. be. incorporated in 
the work, together with the name s and. a&dfes'ses of ; the" manufacturers 
and their.. ca.talog Item numbers, and. trade .names. ,.IJo.,, consideration will 
be given to partial lists submitted from time *t«' : tImei-;r ; ^p^r0vaXif .the 
materials will be based on manufacturer's published' ratings ". Approval' 1 ' 
of ^materials^^flxtures.j^^^equlpment under, this prov^s ; ion p sball not be 
construed as authorizing 'any deviations "ffpm'th^. Specifications, unless 
the attention of the Contracting Officer nas^beeh : difected'ta 'the ; specifle' 
^^l^ns,/: Equipment. differing. frpm that specified,may be. proposed, 
provided tne contractor' clearly states' such differences and provided all 
essential reajilrements pf the specifications, a^e,met. If the equipment 
offered under this provision Is, *in : the-opinibn -of ; - th^-Gont^aetihg 
Officer, equal to or better than that specified, it will be given lj 
consideratipn,. :/ ......^ ...„,..,•.,.,.,.. 



&* - Sheet Lead. -. Federal Specification 'QftHfegQlv, ,'... . \~: 

-■.hi - ffwiS-JtedrJute . Packing , - Federal, Specification. HH-P-117, 
type II,. ta#re&* t- - .. ■>,.= ■. .' -.,;.'■'»., -.;■■'.■; 

i' Valves , - (l) Angle ., .ESreck and Gloijafe Valves, . -..fe'deraX" " f ' .. .V, • 
Specification WW-V-51, class A or B;" type as suitable for 'the 'application'. 
Soldered-joint-r-type vai-ves. shall- "be designated. for .a^wa^ter wording , 
pressure of. 150 pounds per. square -inch.-. '■'■;"",- -.■■..>: 

(a) Gate Valves.. - Federal Specif icati0n.WW-V-.5i/ " : -"" _..;>.', V. . : 
type I ; II, or III, Class A, and where used in connection with copper 
tubing, modified therefor. . . ;i 

35.O7V "-SOli^'wi^^.JH^^'^.TOJT PIPING* -. All underground; andp .;.; : ' 
k n and larger^ above--, ground ;,soil, wasteland drain pipe and fittings '"I'"", 
shall be coated or uncoated. extra heavy bell -and-spigpt cast-iron. ,./ "... '-,,.' .', 
Soil, waste, drain, and vent pipe 3" and smaller above ground shall be. ■'.'". *,''.■> 
galvanized steel or bell-and- spigot cast-iron pipe. Fittings for 
piping above: .ground.: shall -be. drainage pattern for all- threaded: drain. ; .. . 
and waste: pipihg> and cast-iron soil • fittings for beil-and-spigot |)ipe.. [[\ v 
Fittings on- jail dry vents; shall be malleable -iron or cast-iron. ;• \ _...,.., 

* . :a;- : . ..-. Installation .: - (l) Drainage Pipes and Vent liping/V , ' Hqri-' , <- _.V. 
zontal soil* .and*: .waste- .pipes , -shall, „be given a grade; of ■ l/^ inch per foot, 
where possible",, but in; no case less than. l/8 inch per £oojt,. .^All, main ver- ;:r;: 
tical soil and wastastacks shall be extended, full size to.-the/rpof line.an^".^ 
above as vents.>;. except -where, otherwise, specifically, indicated. , : -Where prac- . .,. 
ticalile, two or .more- vent pipes shall be connected and extended as, one ■ , : . ; 
pipe through:the: roof,. ■ V,ent pipe.,s,-in roof spaces. . shall .be . run. asVclos'g as.- 
possible to .underside Of the- roof without.* forming .traps in. pipes, using .. _ x t_ 
fittings as required. Vertical vent pipes .may be ; connected £nto, one^ ma^in '..-. ., 
vent riser above vented fixtures. Where a circuit vent pipe from any fix- 
ture or line ;.of: fixtures ;is. connected to a vent -line- serving other : fixtures:, 
the connection.shall.be atleastV feet above -t^ /floor on which the.fix-- /:;r J" ; 
tures. are : ' located,, to prevent the:;use of a^y ; yent , ; line as.a waste. The ,,, 
cast-iron '^bell-and^pigQt pipe inside- of buildings ^shall be extended, ,6,/: ;, ; ; 
inches above .the .lowest. floor where,: ;i&e floor -is; supported on the ground^, .: ; , ; . 
and 6 inches -above the ground where thQ;lowe.st;floor ; is- r self ^supporting..: ■"■ ;., 

(2) .Fittings*..- Changes;. in pipe^-size., on.. soil, waste, and . dx$in a ■ 
lines shall be made with reducing fittings or recessed reducers. All changes 
in direction shall; be. inaae. by: the appropriate... use of 45-degree. wyes, long.-, 
or short-sweep l/^bends, l/6>: l/&dr .l/l& bends;, or by a. combination of V : .- ■ 
these or. equivalent, fittings* : Single and double. sanitary tees-and-quarter r . 
bends may' be used in drainage lines' only, where, the direction of Slow is . -. ... 
from horizontal, to vertical-. Short. sweeps not. less: than 3 inches in. .^am- : ^ .. 
eter may be -used where^the -change-In direction Gf ■ flow is either from \. ; < 
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horizontal to vertical or from vertical to horizontal and may be jise4 for 
making necessary offsets between the ceiling and the next floor 'above. 

(3) Union Connections. - Slip joints will be permitted only 
in trap seals or on the inlet side of the traps. Tucker or. hub drainage 
fittings shall be used for making union connections wherever practicable. 
The use of long screws and bushings is. prohibited. 

b. Joints . - (l) Cast-iron Pipe. - Joints in bell -and -spigot 
cast-iron soil, waste, and vent pipes, or between cast-iron soil, waste, 
and vent pipes and threaded pipe or calking ferrules, shall be firmly 
packed with oakum or hemp and calked with lead at least 1 inch deep. 

.(2) Steel Pipe. - Threaded joints shall have American 
National taperscrew threads conforming to Federal Specification GGG-P-351, 
with graphite and oil compound applied to the male thread.. Connections 
between steel pipe and soil pipe shall be similar to joint in cast-iron 
pipe, and the steel pipe shall have a ring or half coupling screwed on 
to form a spigot end. 

35-08. CI&AN0UT PLUGS AHD TEST TEES. - Cleanouts shall be the same 
size as the pipe except that cleanout plugs larger than h inches will not -. 
be required. Cleanouts installed in connection with cast-iron hub-and- 
spigot pipe shall consist of a long-sweep l/h bend or one or two 1/8 bends 
extended to an easily accessible place, or where indicated on the drawings. 
An extra-heavy cast -brass ferrule with countersunk trap screw cover shall 
be calked into the hub of the fitting and shall be flush with the floor. 
Where cleanouts in connection with threaded pipe are indicated and are 
accessible, they shall be cast-iron drainage T-pattern 90-degree branch 
fittings with extra-heavy brass screw plugs of the same size as the pipe 
up to and including k inches. Test tees with cast-iron cleanout plugs 
shall be installed at the foot of all soil, waste, and drain stacks and 
on each building drain outside the building. 

35-09. FLASHINGS- - Vent pipee and roof drains shall be flashed and 
made watertight at the roof with not lighter than ^-pound sheet lead. 
Flashings for. vent pipes shall be extended up the vent pipes a minimum of 
6 inches where threaded standard cast-iron or malleable -iron recess roof 
couplings shall be installed to. form count erf lashing or rain guards for 
pipe. Flashings in connection with cast-iron pipe vents shall be turned 
down into the pipes or hubs. Flashing shields shall extend not less than 
8 inches from the vent pipes and roof drains in all directions. 

35-10. TRAPS. - Each fixture and piece of equipment requiring connec- 
tions to the drainage system , except grease interceptor, shall be equipped 
with a trap. Traps are specified to be supplied with the fixtures, except 
traps for grease interceptors. Each trap shall be placed as near to the 
fixture as possible, and no fixture shall be double -trapped. Traps installed 
on bell-and-spigot pipe shall be cast-iron. Traps installed on steel pipe 
shall be recess drainage pattern. 
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35-11. DB&NS. - Brains shall be made of high-grade, strong, tough, 
and even-grained metals*. Castings shall "be free from blowholes, porosity, 
hard 11 

tie j 




less than &fk -£hcn. ; - Chro&um plating snail Conform : $o .#eeteral ; B£eo£f &G#fc£on 
WW-P*5*&^ 'The "^ze^'bt 'W'di&£ns v; fi&aB^fc& ; '^ W &»: taM&cih^-attfaB?^ - 

indicated; 'ozi 'dfawingsV :J - ■■"-:.■.»" ■■^■" : ■.'■■■ ■^'■■^- --3 ^i.v--j b-v^v ^-'■'■' , ;' t ■■^';;;' VA 

a. Floor Drains. - Floor drains shall conform to Federal Speci- 
fication ^E^i^-t^pe- 2l6,' :i -•■■' ; ; ;' L; =•■' ■^'■^■v. : ^ru.^ U; 




shall' 

integral" 

securinf 

pound 'snee%lekd flashing 2 -feet square «6ctendln& J into the 5 roofing- 'shall 37 -' -■ 





collection; ; -; : For; grave! : or :: slag' : roofing" 1 tbfe^'^fain' s-nall-, tfc'- ' provide^/. wi%h J ■"■ ■ "- 
a suitable ^ravei ■'st6p. :: '''<^enings lL in' :> ihe : ' stra-iher' : -siiall- j h^bve ai-^ombinM tv :■-;'■ 
area equai : to twice'-ihearea'of the a^airi; outlet i- 0?he' ; outlet^shaal-' b#^ '■'■-' 
eq.uippe&'Wltn necessary p&Hs to* ma&e' ; ^ ; 

of same-si2e-as J %owhs£^^ 

internai'^fansion-Joiht of '-proper size^te^ree^ive'-i&e leader £ipe. • (■■Etoeno 
expansion joint shall :; be vi a-heavj'- ; c&siib3*ass ^e#^6p^r-sleSve t^e <§£ni-- ; ■-■-■• 
structed so as to form a watertight flexible joint. The metal of the 
sleeve" snail have :: -a'-thitij&b&^ : (No. 10 stubs 

gage )*"■' ^Gaslsets^ana^^aciting^slaali-be oi'^&sbeBl^ f iber^ 
other suitable "and durable 'material -and shall^nbt be i6eated' : in' f: the- h flow^'- ! '' 
line of the drainage. -|wIean8 ; 'of-ad3us%i^nt :5 ghaU^e ;: prbviaed £©r tightening 
or replacing the gaskets or packing without disturbing leader-pipe con- 
nection to ; ^e rbof drain-i- ^e^nimum : dinsnsi6hs^df' : j:tne drain shall be 
as follows?- -■■■^o;i'i'_»a • ri-.-i.^yrs^a i.-iiA i\:.h.iiy\:-:-* ^;/k .U-o:K;. c-,;;/r ,-,-s::.i 

-■^■--Siz & '-c€ ! "'leade-r^pipe , -XiKe^s) J - ; ^' :r -'- : - n - -i-'^^Jf-' --'- •-'■■ - -:"■_>> -;-v.^ 
Diameter of Flange (inches) 8 •.;-■?:■- ?--- -i .<£■■■-. 

35-^12. - ^WAfflt HFE>-F«iN35'/ AHD J GQKHEGfIQKSv' —a* Copper Tubing ^ 
and Fitting ••'- -e6pjier :i tubi r ng -and ■ f itting ; shall -'M { 'used-f ! or* : : hot and- a old ■ ^ 
water' 1 inside" of buildings. -Tubi*ng : above ground shall -be^typeEi hard- -1 -■•'«■< 
drawn ' i or"type B. : '"Underground tubing ^hail :; be- ; type K ; annefaledv • Fittings "--■■ 
shall be cast-brass or wrought-copper usui table for : sweat 'connections' :: ' ; ' 
for use with hard-drawn tubing, and flare d-pattern for annealed tubing. 



b. Installation . - Aviate valve and d^ain, shall be installed. . . 
on the service aine : insid^}t^,, building,, . ;Searvi£e plying ghall.be. installed, 
below the frost .line r The* piping-shailihe^extended to all fixtures, out* 
lets, and equipment from the gate yalve.v.The eoldV-watert system shall be • 
installed with a fall toward the. s£utoff valve % . -Plugged or capped - - . ; 
fittings shall be- providejd for draining low points.; of the piping system. 
except where valved outlets are shown on drawings. Bends formed with .-- 
hydraulic operated pipe benders are acceptable. 

(1) Mains, branches, and runouts. « Piping* shall be, .i&>-. 
stalled as indicated on the drawings. Pipe shall be cut accurately to 
measurements established, at the. building by the contractor and shall be 
worked into place without . springing or forcing. Cafe shall be taken:not' 
to weaken the structural portions of the building. Piping above. ground 
shall be run parallel with the lines of the building unless otherwise 
shown or noted on the drawings. . Branch, pipe from, service lines may be 
taken, of f top of main, bottom of main, or side of main using such cross- 
over fittings as may be required by structural or installation conditions. 
Service pipe, valves, and fittings shall be kept a. sufficient. distance ■ 
from other, work and other services to permit not less than l/2 inch 
between finished covering and other work and not less than l/2 inch ... ■ 
between finished covering on -the different services. No water, piping > 
shall be buried in floors unless specifically indicated. on drawings or. . 
approved. Changes in pipe sizes shall be made with reducing fittings.,. 
The use of long screws and bushings will not be permitted. . ■ - 

(2) Pipe drains indicated on the .drawings shall consist 
of l/2-inch globe valves with renewable disks and ;3/4-rinch hose- nipples... 
Additional drains shall be installed at low points on the hot-water, 
piping, and all piping shall grade down to the drains. 

(3) Expansion and,. Contraction of Piping. - Allowance 'shall^- 
be made throughout for expansion and contraction. Horizontal runs over .■". .*•■ 
50 feet in length shall be anchored to the wall or to the supporting 
construction about midway on the run to force expansion, evenly divided 
toward the ends . 

(h) Air chambers shall be provided on all supplies' both 
hot and cold, hear each faucet, control valve., or flush valve, except' ..';,-. 
lawn faucets and. hose bibbs. Where not definitely shown on drawings the ' - -' 
air chambers shall consist of a 12-inch length of pipe of same diameter.- ■-.-. 
as branch supply, with cap, 

£* Joints . - (l) Threaded Pipe. - After cutting and before 
threading, pipe shall be reamed and shall have burs removed. Screw 
joints shall be made with graphite or inert filler and oil or with an 
approved graphite compound applied to male threads only. Calking of 
threaded joints to stop or prevent leaks will not be permitted. Unions 
shall be provided where required for disconnection of exposed piping. 
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(2) Flared and Sweated Tubing. - Tubing shall be cut 
square; and burs shall b? removed. .Eoth inside ..of fittings and outside 
~ :x< of tubing; shall be, well cleaned witlh -■ steel 'wool before ; sweating. ; Care . 
'"shall; be'iaken to prevent .annealing of- fittings; and hard-drawn tubing 
when ifiaMng connections. Installation . shall be made-by; competent-workmen 
in accordance with manufacturer's recommendations. Mitering of joints 
for elbows and .notching of . straight runs of pipe for tees will not be 
permitted. Joints, for soldered -fittings shall be made. with a non-* 
"i "corrosive paste 'Ilux.' and .solid, string or wire solder composed of 40 
■ r: : ''per;ce#t tin arid 60 percent lead. .Coredsolderwillnot.be permitted. 
'Joints; t$% f lared-rtype fittings shall t be ; of the/compression pattern. 

' '' : : x "- " J ""-, "'*'.'.&- Sterilization^ , ~ The. en : tire, water distribution system- shall 
"be th&rWgbly sterilized with a solution containing not less than. 150 parts 
" '. r: per million of available chlorine,. The chlorinating material shall be 
* 'either, liquid chlorine conforming; to Federal Specification EB--C-120.:or 
'■■ ' v cal 1 ciiim hypochlorite or chlorinated lime conforming to Federal Specif i- 
- ;; " ! cation O-C-114, and shall be introduced into the system in a manner 

approved by the ..Contracting. Of f icer. : The sterilizing solution shall be 
' ; "allowed to remain in the system for a period of 8 hours, during ..which 
"tiice all valves and faucets ' shall -: be opened and closed several times. 
- V;:j AfteT, sterilization, the solution shall be flushed from the. system with 
jclean; water until the residual chlorine content is not.greater- than 0.2 
' l part per million , unless otherwise directed. 

"''35-13. VALVES,. - Valves shali.be. provided on .all supplies to. 
"• ;; s 'fixtures as .specified under .%PES ; OF : F.,iXTURES AND FIXTURE TBIMMINGS.- " 
^ V&Z&eJT indicated on drawings, in '.connection with runouts, risers, branches, 
-■^ and taalins shall be in accordance with the specification. No valve .shall 
be' Installed on any line "with i;bs stem;. below. ,tbe horizontal. All 
'-valves-' 'shall "be" gaite valves' unless otherwise., specified or noted on ■■• 
drawings. Valves shall be all brass with swe&t-tyje connections for 
tubing and shall have wrought ..bodies* .;;■., .■-.;■. 

j:; ;, ' ; : 35-l^v ...tMTCfe. ^.Unions on copper tubing shall.be brass, ■ 
: '- : - cHnposiixon B, conf owning, ;to^Federal Specification WW-U-516. Unions^ 
" : si^I;npt Ji be~cbnceaied in walla, ceilings.^ or partitions. ; ■'■-■.■ 

; ; " : 3|-15.. ,'HOSE AH).3L^N" : . FAUCETS.. -Hose faucets inside buildings' shall 
" : be brass' with l/2-inchJmale inlet threads, hexagon shoulder > and 3A-inch 
hose connection, type 65. " Lawn faucets shall be type 207, with l/2-inch 
pipe thread inlet and,. 3/^-inch hose connection outlet; 

' '35-i^' : . INSUIATION..' . -After tests, have been completed and surfaces 
"- cleailed^; insulation shall be; installed on all cold water -piping, except 
; '-ori-c'hrbmi% plkted piping^ Zllnsulation shall conform, to.Federal Speci- 
; '•ficatibn'M-1-552^ ^e,,I^, Class A^ except that insulation shall have a 

.r< ..■«■■-: -."i- : --.v>" ■■■- -- ■'■'■ ■■ '"'35-9' : " tJ '"■■■■ '-■-■ ' \ 9 



35-17- PIPE -SLEEVES, BANGERS, AND FIXTURE SUPPORTS. r Pipe sleeves, . 
hangers, and fixture supports shall "be furnished and set, and the con- 
tractor ' shall he responsible for their proper and permanent location. 
Pipe will not be permitted to pass through footings> beams, or ribs 
unless noted on the drawings. ; 

...a. Pipe Sleeves . - £ipe sleeves shall be of cast iron, ;... . - ; - ■ 
wrought iron, or steel, properly secured in place,- with approximately ' 
l/4-inch space - between pipe and enclosing sleeve. Pipe sleeves shall be ■■'■ 
provided for all pipe passing through walls and floors below finished 
grade. Sleeves of Mb. 26 U.S.SV gage galvanized iron of fiber with wall ■ 
thickness not less than l/4-inch, or of other suitable approved material, - ' 
shall be installed with approximately- l/U-inch space all around for all- 
pipes passing through partitions . above ground. Where -pipes' .pass through : - 
footings, cast-iron pips sleeves shall be provided not 3ess than. h. inches " 
larger in diameter than pipes for which' the r.lsnvoj aire, installed; where 
pipe covering is usad, Van aleeyes shall be u:: r^i'irioisnt size to- permit 
installation of 'the" 'severing with the usual o.'V..>:;.tnec.. . flies vss and . -\;.-,V. - 
chases for 'piping, .inserts for hangers, and c^.Mar installations shall- - -" 
be provided in all construction as specified Lur-.-i.ir, Cutting of . con- ;--"- ■ '■• 
struction shall be done only with the "permx3si.m of the .Contracting Officer , 
and construction shall be. repaired to match its .origin?.! .condition 'by v.- "..•:. 
mechanics of the trad-? which .originally exaoiiteo. ths vor-k, .■ Under this>; '.'■'.:- 
section the contractor shall do no cutting of wooS'Jork, brickwork, .cement ■■ - 
work, concrete work, o:-: other materials in the buildiag- Locations and 
sizes of chases and openings necessary for, the prober i^.qtayL'ation of .."the 
work shall be determiu^. Li advance and provide:. £.ul.Tt# "'.'■he erectlcn.pf. ■ 
the work. Sleeves of wrought-iron or steel pipe shall bo provided where I ■"-'-' 
pipes pass through concrete beams or concrete fireproof ing. Sleeves 
passing through floors shall extend not less than. 1-inch and not more 
than 2 inches above finished floors. . - .- ■ . ;>..' 

b. Pipe Hang ers. , Inserts, and Supports. - Hangers shall con- 
form to Federal Specification WW-H-171. Inserts shall permit adjustment 
of the bolt in one horizontal direction and shall be installed before- the 
concrete is poured. The inserts ' shall be cast iron, malleable iron^ or 
prefabricated steel, and shall be of a type to receive a machine bolt head 
or nut after installation. Hangers and supports ,; shall be installed at 
dimensions not to exceed the maximum limits, and at intervals to keep the 
pipe alinement and to carry the weight of the pipe and contents. 

(l) Horizontal Piping. - Hangers ar.d supports shall be 
installed as specified hereinafter, and at locations nob more than 3 
feet from the end of each runout. A hanger shall be installed not over 
1 foot from each change in direction of piping. Hangers and turnbuckles 
shall be types 3> 15> and 17. Type 18 hanger with adjustable swivel nut 
may be employed to support pipes from toilet rooms to main stacks when 
space does not permit the use of turnbuckles. Brackets for support of 
piping at walls shall conform to type 22. In lieu of separate hangers, 
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the contractor may submit for approval by the Contracting Officer a 

detail drawing of trapeze hangers with turobuckles on rods and solid or 

split-ring clamp for each pipe which he proposes to furnish. Rings 

shall have a diameter large enough to. include the covering for chilled-water 

piping, and protective, saddle type 28 shall be installed with each 

hanger. 

(a) Cast-iron soil pipe shall be supported at not 
more than 5-foot intervals, and support shall be located near each hub. 

(b# ' threaded pi£e shall be * supported at 10-fQot 
intervals."" ' " j j ' , > f i 

i ' • 
Si (e) Copper tubing shall > be supports a$ not more 
than 6-foot intervals. Han'gera-for coprper tubing shall/ have p2?qper size 
rings to suit outside diameter of tubing and -sha&L be copper #late(|. 

(d> Piping in -earth shall be laid on affirm bed for 
its entire length, except where support is otherwise .provided* 

* (2) Vertical Piping, ,r Supports? shall be spaced as speci- 
fied hereinafter, and at locations not more than 8 feet from en4 of 
riser. Pipe clamps shall be type 3a. t • ' - - ^ 

j (a) Cast-iron and threaded pipe- shall be supported, 
at each floor and at- intervals of not more than 20 £eet* _. , - 

* i 

(b) Copper tubing shall be supported at eaqh floor, 
and between floors by stays or braces to prevent rattle- and vibration. 

c. Fixture and Equipment Supports and Fastenings^ - Fixtures 
and equipment shall be supported and fastened in a satisfactory manner. 
Where 'secured -to -concrete .otf'^iotewprfc ;walls>~ ^ixtu^es;ian^/_eqi4i®ient 
shall r b"e fastened wi^bh brass bolts or machine ^ .■sareW^-i^r^eM 9£ $&&$£%'' 
resistlh-g'metal sieeve-itype < anchorage units :or'With._bxass.expa^on bolts. 
Expansion bolts : shall ">be ^/#iinch brass - bolts ;:wit^£^0 . tjnre^ds ; ,.to ,/fcjie , inch 
and of sufficient length to extend at least 3 inches. into/'. ;so&id : S-^oi, -■. 
■concrete or brickwork, and shall be fitted with loose tubing or sleeves , 
^| ; pfo|jer : ^en : gtR • touring °eic|ansion sleeves intOv.theO$Qltd;concretefor 
brick wall. ••Miere- secured ■ to wood partitions, -,."f ixtur«s:;an4r,eailiE^ t :;- ; v..- i 
shall be fastened- with-bras^ wood: screws.. :> . Where-vood/screw^.-ar^e- used,. ;;; . 
screws shall go into solid wood, such as -woddOinserts-^/flpor 49igts.fr ,, v : 
studs, or solid pieces set between studs. Exposed heads of bolts and 
nuts -shall be hexagonal with- rounded tops finished and chromiums-plated, 
with chromium-plated hexagonal nuts to conceal end. of bo^ts where, ;j ex- •■,--. 
posed. Exposed nuts and heads of screws shall be provided wi^.-c^rqw^um.. 
plated brass washers. ' ' . ; . ,i 






35-18., ■ >L06R>^WAiL>'AM5 ,CEIIJNG,iLA^ES- : - .Uncovered exposed. . .; . 
pipe s^ where passing through -.fipors^ ' f inisheci Wails, or finished ... 
ceilings^ shali~be .fitted viih chronjium- plated, or ; enameled .cast-ir.on .■,-. 
or steel ^ates.^ Plates ;Shaai;bV laxge- enough^to completely close 
the hole around the pipes and shall he square , octagonal, or round* 
with the least dimension not less than l-l/2 inches larger than the 
diameter- of ;.the : pipe. ; 'Plates.shall.be secured: in an approved manner. 

35-i'9. ELECTRICAL WORK. - Motors, controls, and switching and 
prote;Ctiv.e; -devices -required for . the proper -operation cff the equipment 
shall be furnished under this section of the specifications and shall , : .- 
conform to ELECTRICAL WORK, INTERIOR. Motor controllers and protective 
and..signal-de_yices, for motor circuits shall be- installed and connected 
under ^E^C&ICAL W0^/3^Bia;0R, except where such apparatus is, furnished 
mounted and copnected integral with the motor-driven equupment. Final; ■ 
connections to electrical equipment, including motors, together with 
the installation. £^d; opnnections to, all related, control and protective 
equipment, ^haai.be , accomplished as a part of the, electrical., work under w 
ELECTRICAL WORK, INTERIOR. A complete electrical-connection diagram 
for each piece of .-.mechanical, equipment haying- more , than one automatic 
or manual;, electrical /control device, shall be-, submitted to the Contracting 
Officer for approval. 

, , ; /35t£Q* -PAippG./r Pipe hangers,, supports, and other iron work con- 
cealed or in unfinished-, spaces shall: be thoroughly cleaned and painted .. ,- 
with one coat of black asphaltum varnish. Finish painting of exposed 
pipe^ ; pipe, covering, -hangers, supports, and other iron work shall conform 

to Section, :PAOT?I-NG,; \ J. ■».-.'. .. ■'-"-■ ■"'-'• 

■ .-3$-r?l... $IE£Tfg$&\ WATER, I&ATER. - Electric water heater, shall con- 
form,.to>eder§d ; ^peeificatioh W-H-196,.type II,: size 30.' lank shall-, be ,.-*- 
constructed "of a. non 7 f er'rous metal. Thermostats adjustable range, shall; 
,,haye^;a.. ; maximum--setting cf 1059 F. 

''■•"■ 35-22*' ,.,TYEES;0F FIXTURES AND FIXTURE TRIMMINGS. - Types of fixtures 
and fixture trimmings, specif ied, herein shall be furnished and. installed 
complete with all trimmings and fittings, unless otherwise specified, under 
the item.,-. The item numbers .correspond .with the "F 1 numbers notched at the 
plumbing fixtures on -the -drawings. .. .■.--.;<:..-■ 

. a. " General. Requirements. - References made herein to- outfit 
numbers and. figure numbers of vitreous china and enameled cast-iron., 
plumbing fixtures are. to Federal Specification WW-P-5kL>: unless otherwise 
indicated. Fixtures and trimmings not covered by Federal Specification 
WW-p-5)il- shall be considered, special, but shall be of equal quality and 
material. Generally, all fixtures except water closets and urinals shall 
have the water supply above the rim.. ■ .Fixtures with the supply discharge 
below the rim shall be equipped with backflow preventers. Angle stops 
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straight stops , stops integral with the faucets, or concealed type of 
lpcfe.s]^el^4ppse-key^ pattern stops, for .supplies shall j ibe furnished and 
installed vith. : .fixture,s r .Exposed ...traps 'and supply pipes for all' 'fixtures 
and equipment shall be connected to the rough piping systems at the vail 
. .unless. pther^^^vspec^fie^-yader the. Item. ■ Floor -and vail plates and 




ehroi&um-p^ted ^on nickeJUplated ibrass -vith poUshed bright surfaces 
conforming to .'Federal. Sjjecification WW*'B^lv : ' ' ?■.•:;'> -■.-.■ => : ■-■■■■-'.. 

k* Cross Connections. > Fixtures and .triiMh^'shall be : ''■"■ 
designed to prevent the baekflow of polluted water or waste into the 
water-supply.. ; s ; ystem r •:-. - ; .-.- .v. .. ,...,.■■*■ '- ',<.*. ■'(;■' *-..:■:..'.".-■ .-;."-". 

•■■-■■■■ '-' -vrv" : '%?•> -■ '^g f ^ re - C onnections,. -Where .spa'ee 'Conditions will : not ''' 
■per^t\etan^rd. filings ,,in conjunction with the. east-iron- £ loor flanges, 

special shoici^r^us f ittingB- shall be provided. - Connections between 
'earthenware £ix$ures .and flanges-. on, soil pipe- shall be -made absolutely ' 

gasti^ht. and. watertight wii&- a closet-settirigcoi*<Kiund in -accordance "with . 
Federal. ^pe.cif%ca;tier, HK-C--536, or .with gaskets ■'i-u'^ccordaaie ^xth : '-Fe'Ofiral 
Specif ic'aiids S&Q-ltf. Rubber gaskets or -putty rf±l± .oov "be permitted"'- ■ 
for thes ; e i ;Co:^ectio-a ; 3.. , Bolts shall -'be-: not 'less. >thaa l/W.heh'-in : di ? ametWr 
and :i s^Xl,".he-e^ipped with chromium-plated nuts and-Wa'shers. -FixtureT '""'' 
with 6utl# flange shall be set the; proper dlstance-#rom floor or wall ; f 
to make .a ; fir.st-class. Joint with the closet-setting compound' or gaskef 
and ,fix!6ure,u_sed; ; n c o..fo.xture shall be set in -place until the Contracting 
Of ficer 3jas, ^examined mid approved .such flange.. ■■'■■■- - : --' '*"-'-■ ■ : ' / ;. , 

,4r ^iusn'.-Val vesv.;^ Flush valves shall be- of ^-the nqn- hole-open 7 



type 



e f Fixtures- -■ 



-_ (1) E^V,icfate.r, Closet^, Outfit W9/ Figure 10; 03; : 

(2) P-2, Urinal;.. Outf it. VU13W,- Figure 10. 1& wall -mounted; 
without chair carrier. 

. .(3X Pr3> lavatory.; Outfit. EL20B^ :Figure'li-04;:i 

, . (hi, P-3A, ■ Lavatory^ Outfit 'yiafe'^Figuj'e 10ii8 ; : - ; : ■'■ ■ 
. : .45) Pffr, .Sink; .Outfit. EK30S, Figure ll-05i ' ;!; L ; ' 

(6) P-5, Sink; Outfit EK24GF, Figure 11.11. Provide 
Hu^ ring for installation.; in counter top.-. ;. : v; ,-. ..-/:_..,^i. •.,-; 

,. '>,-,-;."■- -'.-.;: •■' -,\ (?) ■'■&&*;•. Sundry -Tray;. Outfit' 1^8) Figure 1 ' 1^.05. ■ Trap 1, 

shap be, typ$ 106. . , -.-• . . ,;. , . . .■- -..■ ■■■:.?,■ '■.*.' ■-■: * -■■ ' 

(8) P-36, Drinking Fountain; Outfit VD13, Figure -£0.23- "' '" 

(9) P-2U, Tub; Outfit EB60DL, with Figure SCC Shower 
,wit^,Chirtain v rod,.. ,-;,,_: -r,--.. .- ■•. ■ ■::/.'. ■■ ,„>., *.". 

U-°) . p -.7? ;Snpwer, .similar or e^ual- to Speakma'n Company 
#S-2077 complete with self closing valve and chain. 



-.' (11 ) P-8, Shower; similar or equal to Speakman Company 
#S-2085> complete with self closing valve, air chamber, chain, and. 

pulleys. 

"(12) F-30A, Drinking Fountain; Outfit VD-1Q, figure 10.22. - 
(13) 5-9/ Chemical toilet shall have standard size and 
shape toilet seat with removable inner container and attached section for 
insertion of charcoal deodorizer. Toilet .shall be constructed of zinc- 
coated tenderized steel with white enamel finish. Inner container shall 
have porcelain enamel finish. Toilet shall be complete with 2 pounds 
of charcoal deoderizer' and 2 gallons of chemical. 

35-23. HYDROPMEUMATIC TANKS, - The hydropneumatic tanks shall have, 
a capacity of not less than 220 gallons for the Utility Building, and 
not less than 80 gallons capacity- for the Operator* s Quarters. The tanks 
shall be o£ galvanized -steel and constructed. in accordance with ASME 
Boiler and Pressure Vessel Code, Section VIII, Unfired Pressure Vessels, 
for 100 psig working pressure. The tanks shall be installed in the 
vertical position on a suitable steel base ring. The base rings shall 
be approximately 6 inches high shall be fabricated of 5/l6 u thick steel 
and shall be fastened to the floor by clip angles and stud bolts. The 
base ring shall be provided with cut-outs of adequate size to permit 
installation and servicing of the tank drain line. The utility building 
tank shall be provided with a 4-inch x 6-inch handhole, and shall be 
tapped to receive the inlet and discharge piping, pressure relief valve, 
air line, pressure gauge, sight glass, and taps for the automatic con- 
trol connections^ location of the control taps shall be determined by 
the manufacturer of the control equipment. The operator's quarters 
tank shall be tapped for inlet and outlet discharge -piping, pressure 
relief valve, pressure gauge, sight glass and air volume control. 

2.' Sight Glass Connections. - A sight glass shall -be installed 
oh the tanks. The lower connection shall not be more than 3-inches above 
the bottem of the straight tank wall and the upper : connection shall be 
no lower than the mid-height of : the tank. ■" i 

b. Pump Controller Connections . - The taps for the pump con- 
troller connections shall be set in accordance with the manufacturers 
recommendations. (Applies to tank in Utility Building only). 

c. Air Volume Control . - An air volume control as recommended 
by the pump manufacturer shall be installed on the tank at the Operator's 
Quarters only, ..and connected by copper tubing to the air check valve in 
the pump. 

i* Pressure Gage. - Install* an accessible, easily read pressure 
gage of an approved Bourdon -Spring type on both tanks.' 

e. Pressure Relief Valve. - A pressure relief valve shall /-"be 
installed on the~tbp of the tanks~and set for pressure relief at 90 p.s.i.g. 
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} t* ■ Mvj ^Compressor Unit . - (l) The air compressor shall he of 
the vertical .or;- vee typ$* mojo*; to 
be i ' 
The 

moxinte^ ;: c^'^.is±3lg 
floor, ^a^acitj?: 
air at IQ^-'p^?j 

(2) The unit shaUls6 '^o%^^ 
60 cycle' , 4l«ctrlc|^tor ;/ ,jcot.0.r magnetic starter, separate'" fraud b& ; aut5-'^ 
maticrse^e'ctar^swiijbck pre^surXga^e- : ''a&d 1 "'a : ' : safety/- ^a^ye £&$. to relieve at 

:l "■' : ■■■• '#£■• ; ^egsure; ;5wjtej& ^v J & double-; pole; ^pressure^s^ 
25.0 vtol > t*stt±t^^ :: ^r,. i iise^t^"' 1 65e^ti¥g -.coil -.of iaagnettc '$&?? : -';^tart,e'r^ .•";.• 
shall "be' installed on'lbherffis&'i^ --.■'-'.■ 

pneumatic tank at the Cperator*s Quarters. '/j- , ; ,. .. -VV.^"' ^"'""^ ^ ! 





water level reaelaesi&be^pre.ae^r^n^d high : 'aeve , l.c'.tS^©.u^^fee;ai^;^i , essur6--' 
in. $he tank fall below the B&Vsilbr^sSur£y : w^ -M> 

is at' the:B.gh -lefcel'> the control, shall operate the air compressor until J 
the'^|Ui,24d. '&>' pBii'pr.ess/ure" ..£& ^estpi : fedy-- >! Thfe1.6ontrpl' -pbs£L. be mounted 
on tM : ^he^er ; ^om.'waa&^^ Co. 

Gouge^oi ;: -Butrol'- ; prQfea^--|EDj3.ei ,pr ; "ap^roved ;: e^ial*' : :- ■; , -^ : : ,■ ,,,., J',' '~ ' '; " : " ' r ' : '"• ■'■ * "■"_' - 

35-2^. FOTABIE WATER STQR^'liMv^ t£»k " 

in tile; : f allout shelter in the flood control gate shaft structure^ shall ; ""'-' ' 
be"iiTan;$^ lined for long life; 

construction "will '^'e fsuc^ ^ha'tixtdc^lt jwii^ijfe .^d^ed : -'^^Ke^ ; waterfc . yk 
The tank .shall ^be 't&pped :; tfor^ discHi^g&Agipey. vent;?. , l: ,, : 

pipe *and^ : sight glass t ahd constructed for norlz&Stsi ffi6untingri7fce;jt^mf':.'T 
shaAi;be.-'s^^6rtid^ (2) l/4-inch thick 

by , 3^cbyWi^;' steel ! strapsv' -The '^^^i^^^^'-a^)^'^^ *& e ceiling 
concrete-' s^b ' % jii&Ji^s^ \?P*S;-r. 



be provided, !'and "'air-gap ; S'Ha;ll ^/provided .between the fill pipe and 
tank* '■[;■-.-. '[,,,. :'• ''^;;j'' : - ""■:■''■' -■■■^■:v;. i ; ,^; i: ,,....,_ , ' ; -:'/;'j^'^ ; ' ; *.';-? J" { ;.; . 

■?■'■. i ■r':-^|^5* ; ';}XECbHTMMyTXOI^ WASJER^pP^,.. f ; "a> ' ' Generals ** G&mp^ete : ;;: 
syste^; inelu^es^ water : puisp -unit jaounted on top ' 6f r, a"40 g-alionr. .hydro*- 
pn.&uaprtic. , tar$; ,r ■■ ' The ■■ talhk' -aaAeriaiu,fiaii \-|iis^^lati^ :r, shaU^- conform to. ■ '.. " 
Paragraph B'J-^ 6£ ;'%his ^ec'tloQ^-^liu^ber^ ■^rom^jfcs 1 sHall r tss installed ~ 
between the pu3k) : motor unit and. the tank and a' ' rubVer Hioise -connection 



between the pump and tank to reduce operating sound to a minimum. All 
cast iron parts coming in contact with the water are to be protected 
with baked-on coating to resist rust and corrosion in the pump. The 
pump impeller shall be bronze, the guide vane, and diff user shall be of 
a material that is noncorrosive, non-toxic,, highly resistant to- abrasion. 
Pump motor shall be of . fracticnal horsepower and shall operate on 120 
volts, 6G*cycle : single phase current. Motor -shall be 'of the capacitor 
t^e, ;andjhave buili-in overload protection. .'..-,• .... ,: ,J . '. 

: Pump shall have a capacity ef ^66 gallons per hour against a dis- 
charge pressure of 40 p. s.i. Pump shall operate under a flooded suction 
' condition. The air volume control and, adjustable pressure ..switch shall 
conform to the applicable -portions of the /paragraph on hydropneumatic: 
tanks, of t^SVseetioh.. The --pressure switch shall °be set to operate when 
the;pressure-:drops ip 2p p.s.i; in the tank and stop the pump when the 
pressure reaches 4*0' p. s.i. 

£• Sullen |iPf r ' } - --^be ' ■-suctica : i$ip£ ■ from ■the 5QO gallon 
storage, tafik =, ;to ' : tie ' yuirp shall ' be bought iron, or copper tubing; and eonform 
to the applicable ;"pa>agraphs under "W^er and; Sewer Systems 1 ;. The pipe shall 
be : 1-i/V: inch in^size 1 aM reduced;'at : - : t33e pump to fit the pump suction 
connection. A 1-1/4 inch globe valve shall be installed on. the suction 
pipe before it connects, to.the pU%*^ be sleeved 

through the- basement /wallVin^.a . : 2-iiibn' watertight ,pipe ; sleeve. . ' ; 

c. Afent-Fipe . - i The, vent- pipe" from the 500 'gallon storage tank 
shall terminate - in the basement tfallotft shelter; room; The one (l) inch ; 
Vent pipe shall be copper tubing or -OTOug&fc iron pipe as specified : under , 
"Water and Sewer^ystems" , V-$ne -vent pipe'^hall be sleeved through the - ; 
basement wall in a : 2~ihW 

'.35*26. IHSHCTiOK ;£ffl> TSSra. ;-, a.: : .- Methods "of Sampling, Inspection, 
and Tests- for fixtures. - Methods of sampling, inspection, and tests for 
fixtares shall conform to Federal Specification 'Wtt-P-5|H* - 

. -by ; Tests- for, -Plumbing Systems. .- ~ Soil, waste, vent,' and water .■:■■ 
piping shall -"be' tested by the : contractor and approved by the Contracting- ..;;' 
Qfficeri'befoire acceptance. ■". ■ Soil .and : waste piping located underground .. 
shall be tested ,before : backfilling. ^, ,'Eguipmeht required for test s^hallbe 
furnished: by _t&e contractor without additional cost to the Government . ■ 

-■ (i) JJrainage System.' ■-. (a}: Itfater "Test.* - The entire . 
drainage and vesting system 'shall have, all necessary openings plugged .... 
to permit the'ehtire; system ■ '-terete Hlled -with water to the level of the , 
highest vent- stack, above c the -roof .. The system shallVhold this water for 
30 minutes without' showing-a drop greater than -4 indies. Where^a portion 
of the system is .to be, tested,- ttie test shall be conducted in the same, 
manner as described for the entire system, except that a vertical stack 
10 feet above the highest horizontal line to be tested may be installed v 
and filled with water to maintain sufficient pressure, or a pump may be 
used to supply the required pressure.: ; T.he pressure., shall be maintained : 
for 30 minutes. *-. ■'•"'''"'..!''.".".■ -. .■■-■"" : -'-- /'"..'" 



(b) Air Test. - If tests are made with air, a 
pressure of -not less than 5; pounds i rper square inchs -slaall TSe applied with 
a tores pumpand maintained at. least 15 minutes without leakage;- -A-..'. -\.. 
mereu#y-column gage shall he: ^used in making the- 1 air .test. : • •;■ ..<.:..*;• 

(c) Final, test of- the .pomnleted drainage and vent 
system may he either a smoke or a peppermint test. When the smoke test 

is employed, the smoke shall he produced, "by a smoke machine, and a pressure 
equal to 1-inch water column shall he maintained for' 15 minutes before 
starting inspection. . When^he peppermint, test is preferred, 2. ounces of 
peppermint snail be 'intro&uced into each line or stack. Defects dis- 
covered shall be eliminated, by resetting the- fixtures and equipment with 
new gaskets. 

(2) Water System. - Upon completion of the roughing-in 
and before setting fixtures, the entire hot-and cold-water piping systems 
shall be tested at a hydrostatic pressure of not less than 100 pounds per 
square inch gage, and proved tight at this pressure for not less than 

30 minutes in order to permit inspection of all joints. Where a portion 
of the water-piping system is to be concealed before completion, this 
portion shall be tested separately in a manner described for the entire 
system. 

(3) Defective Work. - If inspection or test shows defects, 
such defective work or material shall be replaced and inspection and tests 
repeated. Repairs to piping shall be made with new material. No calking 
of screwed joints or holes will be acceptable. 

(h) Cleaning and Adjusting. - At the completion of the 
work, all parts of the installation shall be thoroughly cleaned. All 
equipment, pipe, valves, and fittings shall be cleaned of grease, metal 
cuttings, and sludge which may have accumulated by operation of the 
system for testing. Any stoppage or discoloration or other damage to 
parts of the building, its finish, or furnishings, due to the contractor's 
failure to properly clean the piping system, shall be repaired by the 
contractor without cost to the Government. At the completion of the work, 
the hot-water system shall be adjusted for uniform circulation. Flush 
valves and other parts of the work shall be adjusted for quiet operation. 
Automatic control devices shall be adjusted for proper operation* 

35-27. GUARANTY. - The following equipment to be furnished under 
this section of the specifications shall be guaranteed in accordance 
with the guarantee provisions set forth in the SPECIAL CONDITIONS; 

Air Compressor Unit 

Plumbing Fixtures 

Pneumatic Tanks and Controls 

Electric Eot Water Heater 

Pressure Relief Valve 

Decontamination Water Supply Pump 
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35-29* PAYMENT., - No separate payment will be made for the : work 
covered under tljiis; section, and all. costs tin ; connection, therewith shall 
be included in the applicable lump-sum contract prices for the following 
items of work; 

■ a. 'Operator's Quarters ^(it^'m 97) \ 

- b. ttelity Building (item 96)- -.'- - ' ' - 

. c. Flood Control Gate Shaft ■- iftscellaneous (item 68) 

d. Water Supply Intake Tower - Miscellaneous (item 69) : ' 



, ■ ' '- •' ■ '■.:'.' .''1 .'. .'. 
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HEATING SYSTEM; K&CED-HOT-WATER, OIL-FIRED 

36-OI. SCOPE., r f This, section covers th^isstsllation of the forced- 
hot-water heating' system, complete, for the Utility Building and the 
Operator's Quarters. ... .... ..,..,- \ :.?*-■ '\ 

36-02. APPLICABLE PUBLICATIONS. - The following publications of 
the issues listed,., he low, hut referred to thereafter. ,hy basic designa- 
tion only, -form" arpart of this specification. 

,: '•'■'' • ?: a'. -^federal Specifications. - 

HH-B-671& ,-• Brick; Refractory, Fire Clay. 

HH-C-168 Cement, Insulation; Thermal, Mineral - 

.-.,,.. .-■ -■ 1- w ° o1 - ■■■'•'' 

v: -"^Ba-C^lc '' Clay; Fire, Ground. 

"'"• "''■'■'- : --* : ';"' HH-I-523a- .' , .•'■,■"' Insulation Block, "Pipe Covering, 
" vX - •■'■'" ■.;';' ■; ' . ."& Am-2 . and Cement, Thermal, Calcium 
; '' "'■'■' ■ v ■ - ■ Silicate (for Temperatures Up to 

-. 1200°F. ).->:■■ 

* v /HH-I-551a Insulation Block and Pipe Covering, 

■ ' '&■ M-2 Thermal Cellular Glass. 

" • v E(H- 1 I-552 J ; ;" Insulation Pine Covering, Thermal, and 

;;-, ". "•'•'' ' ■ j Insulation Blah&et, Thermal, Pipe 

' '"'. *' . '"'' '..;.,. Covering. 

HH-I-55 1 *- '"' Insulation, Thermal, Magnesia, Block, 

Pipe and Tubing. 

HH-I-56IC Insulation, Thermal, Asbestos, Block 
& inV. -ftm-i' and Pipe-Covering (Por Temperatures 

.Up to ^50°^. 

HH- 1-564 . . ,. Insulation; Mineral-Wool, Block and 

- ■"- • ' '*/'' ' ; ; . . .'', Board (for Heated Surfaces). 

HH-I-5?8a . . , ; Insulation,. -Vermiculite; Block and 

'•■■ ■^■V' 1 -. ?'."'''.'...' V v - ■:'.'''' ■- 'Pipe' "'Covering (Molded). 

HH-P-46b _ Packing; Asbestos, Sheet, Compressed. 
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QQ-S-636 Steel; Carbon (Low-Carbon), Sheets, 

and Strips. 

QG.-S-775a Steel Sheets, Carbon, Zinc-Coated. 

TT-V*£le Varnish; Asphalt. 

W-P-815 Fuel Oil Burner. 

& Am-1. 

W-N-351a ;-' Nipples, Pipe, Threaded. 

WW-P-4o6b Pipe, Sfceel (Seamless and Welded) 

■ ' - ; (For' Ordinary Use ) . 

. WW-P~501c Pipe Fittings, Cast Iron, Screwed 

125 and 250 Pound. 

WW-P-521d Pipe Fittings, Malleable Iron, Wrought 

& -&Q-1 Iron and Steel, (Screwed), 150 Pound. 

W-U-531a-. Union, Pipe, Steel or Malleable Iron, 

♦ "'-. <:.v" Threaded Pipe Connection, 250p.s.i. 

-=• WSP; 500 p.s.i. WOG (Cold Nonshock). 

WW-V-0051b. - ' Valves, Bronze; Angle, Check and Globe, 

125 and 150 Pound, Screwed and 
= ". Flanged (For land Use). 

WW-V-005^a Valves, Bronze, Gate, 125 and 150 

(GSArFSS) Pound Screwed and Flanged (For Land Use) 

,.W-V-58 , Valves, Gast-Iron, Gate; 125 and 250-lb, 

Screwed and. Flanged (For Land Use) 
GGG-P-351a Pipe-Threads; Taper (American- National). 

-' m£tary Spec ification. - 

MIL-P-151^7c Primer and Enamel, Coal Tar. 

-' U * S* Department of Commerce Commercial S tandard . - 

CS75-56 Automatic Mechanical -Draft Oil Burners 

Designed for Domestic Installations. 

d. U. S. Department of Commerce Simplified Practice Recommenda- 



R157-50 Steel Firebox Boilers and Steel Heat- 

ing Boilers (Commercial and Resi- 
dential Types). 
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V,,- : ^rr;i-.-^-*A if2^6©tP -'* <:oi '"" ; feought-Iron" Plates. ^-- r = '-•■'*■'- 
A 53-5QaT . ^ ^. : ., Weld^..9i4-fSe^6SfijSteei.Pip^. rt ,,. 

■^ "- --r:--.---:^s65--57^ ; - "'^ ; ' •'": : '':Lbv and lJitermedia^e r !^fi5il^'^i4^th 

Carbon-Steel Plates of Flange and 
Firebox Qualities Hates 2 inches 
an& iJtoder in fliicknetftf. 
*■ 
£. v American S ociety of ^ e^an^al^glneer s Publicatio n,' - 

Boiler and Pressure' Vessel Cote* Section XV £ov pressure 
Heating Boilers; Secj^on VIU Unfired Pressure Vessels, 

I" jgggjg gp Standards , L " - , ' 

B3.6-, 9-1958 ^teel Built raiding Settings. 

B19-1938 l Safety Code for Coajpressed-Air Machinery 

t ^ap& Equipment . r - 

it- j - "■ 

h jfeCfcaaica* Con tractors Association q£ &aeric aa ^anflm^. 7 

, Jfet Ioa^RecotetidatioBst' HeatjLn^Bailers, Baseboard, ' 
Convenors, Fintted-Out>e; Testing and Rating Code 3 for * 
Boiler-Burner Units. 

Testing and Rating Code for Finned-Tube (Commercial) of 
Radiation.., ■„- . ...,.*...-.■ „. r^.i-.-^v :;'..".-:■('::-/-. ■- 
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i\ National foard .Qff. %lre I^rroit^;-:gt^3^ :il ■$' 

Ko - 31 Installation of Oil Burning Equipment 

36-03. GEMERAi. - The^ contact: pavings JilBdicat-e tie extent and 
con^StT^r^ 0t '™* " h ^^ **«• * any-diar^ef^^|^ : ^ 
E^ELSE ?Lrif e !!!i?! C !-.^ b - the contractor, Retails of 




departures shall be made wltho^^^^^*^^^ 
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Contracting Officer. The dimensions of "boiler or equipment rooms are 
as indicated on the drawings. Equipment and piping arrangements shall 
provide adequate and acceptable clearances for entry, servicing, , and 

maintenance. ' 

* a. '■ Standard Products .' - Ihe equipment to be furnished under 
this specification -shall 'be essentially the standard product of the man- 
ufacturer. Where two or more units of the same class of equipment are 
required, these units-Shall he products of a single manufacturer; how- 
ever, the component parts of the system need not he the products of the 
same manufacturer. " ' - 



^b. Approval of Materials and Equipment . - As soon as practic- 
able and; -within -30 days i -after the date of award of the contract, and 
before commencement of the installation of any materials or equipment, 
a- plan- '■■ and- elevation of the- boiler' or equipment-room- layout showing 
the proposed -piping ahd equipment, with clearances^ together with a 
complete schedule of the materials and equipment proposed for installa- 
tion shall be submitted in six copies for the. approval of the Contract- 
ing Officer. Ihe schedule shall include catalogs, cuts, diagrams, 
drawings, /and such other descriptive data as may be required by the Con- 
tracting Officer. No consideration will be given to partial lists 
- submitted" frois -time to time. ■ Approval of equipment under this provision 
shall not be construed as authorizing arty deviations from the specifica- 
tion, unless the attention of the Contracting Officer has been directed 
to th$ specific'f.deyiatibns;. ; Equipment, differing from that specified 
may be proposed, provided the contractor clearly states such differences 
and provided all- essential requirements of the specification are met. 
If the equipment-offered under this provisionals; in the opinion of the 
Contracting Officer, equal to or better than that specified, it will 
be given consideration. 

36-Ok. MATERIALS AHD EQUIPMENT. - Ihe following materials and 
equipment shall conform to the -respective specifications and other 
requirements specified below. 

a- Asphalt Varnish . - Federal Specification- TT-V-51- 

' ■-"-''-■.'■■- b; ■ Soiler Covering . - (l) Calcium Silicate. - Federal 
Specification HH-I-523-- : 

=.-.. --■.. - (2) Cellular Glass. -' Federal Specification. HH- 1-551- 

.(3) Magnesia! - Federal Specification HH-I-55^ types 
required for use intended. 

(k) Mineral-Wool. - Federal Specification HH-I-5&+ or 
HH.-I-552, type 1, class A or class B. 

(5) Mineral-Wool Insulation Cement. - Federal Specifica- 
tion HH-C-168. 
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class 2. 



I, class A. 
type I. 



(2) Calcium Silicate. - Federal Specification HH- 1-523, 

(3) Cellular Glass. - Federal Specification HH-I-551- 
(k) Magnesia. - Federal Specification HH-I-55 2 *- 

(5) Mineral-Wool.- Federal Specification HH-I-552, type 

(6) Vermiculite. - Federal Specification BH- 1-578, 



j Valves. - (1) Gates. - Sizes -1-1/2 inch or less, Federal 
Specification WM^, class A; 2-inch size, Federal Spe ci f^tion _ 
WW-V-58, class A, designation KS; over 2-inch size, Federal Specification 
"Wtf-.Vr.58, class A, designation: OS or OF as required. 

(2) Globe. - Federal Specification Wtf-V-51, type I, 



(3) Angle'. - Federal Specification WW-V-51, *YPe H> 



class A. 

class A. 

00 Radiator. - The quick-opening, disk type designed 

specially for forced hot-water heating systems, constructed of brass or 
bronze and of the spring-ret ained-packing type with composition mushroom 
handles. - 

(5) Air. - The wooden handle operated heavy pattern type. 

k. Weldi ng Fittings. - Welding fittings shall conform to ASTM 
Standard A^T^oilht^iron fittings shall conform in physical and 
chemical properties to ASM Standard A 72 or A l£. All welding fittings 
shall conform to American Standard BI6.9. 

36-05. WORKMANSHIP. - Equipment shall be installed in accordance 
with the recommendations . of the manufacturer >and the best standard 
practice for this type of work. 

36-06. BOILER. - Boiler shall be designed for a water-working 
pressure of 30 pounds per square inch gage, and shall be constructed 
and equipped in accordance with the American Society of Mechanical Engi- 
neers Boiler and Pressure Vessel Code. The boiler shall be provided 
with the necessary connections, and shall be equipped with a combined 
pressure gage and thermometer, a water-temperature regulator, a wa -ter- 
relief valve and a built-in; tankless heater. The tankless heater for the 
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Operator's Quarters shall be rated 5 gpm and for the Utility Buildings, 
3'gpm'. fhe' toiler shall haver a-fetandard^nameplate; Containing the manu- 
facturer's name^ ahd-MdreSs^M 

; the- boiler , ' securely' affixed In ■ a-eohis^ctious 1 f lace. " The boiler shall' 
'fifc'^ne space retirements- 1 -of ; *fce : boiler room" blowing : adequ&te'r6om 
i^r''eleaning"'and'm;ainten^^ boiler, based "on 

the ratings in the Ifet-Ldad-'Hecos^en^at'lons^for "Heating ""Boilers of the 
Heating., Piping, and Mechanical Association .Standards, or determined by 
"-'-'■ine 1 ' metbG&' shown in VfrS* Bepartineht- ■ of *Cofraercfc Simplified Practice 

Recommendation - R157 > shailbe -not - less i; £han '- shown 1 "" on ■ the: : drawings . : The 
-boiler shall- have the ■■ required ' capacity when fired with KC.-2 fuel oil. 

The toiler ;: shall be of- cast irpn -and shall' be of the'; rectangular, sectional 
"'■t^e specially designed : for use with an Oil burner and may' be jacketed or 
unjacketed. Unjacketed boilers shall be insulated as hereinafter specified, 

<'-'■■■ ■> x:36_Q7-: --0lL~BU*:i»-OT^^ include 

" "■'• the- v oi : l'burneri motor, "ignition equipment,- controls, oil-storage .tank, 
oil |tipis. and fit4ings> 'and all'other items necessary for the complete 
installation of & 'fully automatic' oil-burning heating system. All' 
" '" ; fuei-bil'^)urnlng equipment •■ shall be 'installed in accordance with Pam- 
1 phlet' NoV^l of 'the -National Boar'd-of Fire Underwirters', and "shall con- 

form'tb the requirements of the Underwriters' Laboratories, Inc. The 
; ' : contractor shall submit proof that each item- of oil-burning equipment . 
he proposes to furnish" Conforms to these standards. The label or list- 
ing of the Underwriters' Laboratories, Inc., will be accepted as evidence 
of' conforming' to'A this' requirement. ■-In lieu of' such label or listing 
the contractor may submit" a written' certificate- from any nationally" , 
recognized testing -agency, adequately equipped and competent to .perform 
■ such' 'services,, that the' oil-burning^'equipment has been tested and con- 
forms to -the -standards, including t&e- method oftest,- of the .Underwriters ' 
Laboratories, Ibc. '■■'■ ■.-■■. ;■; .< / ■ ,'-;■.■ 

'■■■.-,. :.-. ">&< Oil' Burner ■■' - '■ Oil burner shall be "of 'the mechanical or 
air-atbraiSatioh' type suitable for handlingNo. 2 commercial fuel oil 
' : ; "without preheating the oil.; The, burner shall be quiet; in operation, 
: * --and shall- 'operate <with'a balanced 'flame* so as not to localize heat in 

any part' of the' : combust ion chamber. ; The burner shall be .'.capable of com- 
: "'-plete' atomizing ; and effectively mixing the oil with air so as to insure 
: ; complete combustion. The air admitted ■shall be of sufficient quantity 
' : 'fb'r : complete combustion, but ^not of Such quantity as '"lid produce^an 
"■' : ' : "'-undue ^percentage of excess air with attendant high stack loss.' ibe 

oll'burfler-shall operate without 'clogging or failure, and shall have 
'"•'■ -sufficient capacity to develop not less than the specified boiler capa- 
city ~s ■ 03ie oil burner '-shall conform- to U. S. Department of Commerce . 
: 'Comme'rdial ; ^andard' ;: GST5 when within the scope thereof . ~The. burner units 
'f ; shall'be readily aecessibie for ! inspeGMon,'cleanihg> and other pur- 
" ■'■'■ -p'bses i".' ■' Each burner -sEail have synchronised; control of the. quantity 
v - of oil> primary air > and secondary air :to be -supplied-; Burners for No. '2 
oil shall be equipped with either direct electric ignition or electric- 
spark- ignited pilot ignition systems. 
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"t* . Motor . - Motor shall be of the totally enclosed type 
and shall be provided vith : thermal -overload protection.. She motor shall 
suit the current characteristics indicated on", the drawings and shall 
conform to the; applicable requirements of ELECTRICAL WOHC, INFERIOR. 
The motor shall have sufficient capacity to operate the oil pump and 
fan so as to develop the specified, "boiler rating.. ,"* 

'£*" Automatic ^Braft Regulator . - Automaticrdraft regulator- 
shall be installed in the side of each smoke" pipe , . .'Jhe regulators 
shall consist ■••of" a weighted and balanced damper of proper, size:forthe 
boiler capacity.' Ohe damper shall open or close automatically as the - 
chimney draft varies/ so as to'maintain a'constant." draft at the-furnace 
outlet. , ; ■ >■■ ■ ■'"'-■ ■■ >: " " ' ^ 

; .. : £* -^l-Oil Storage -Tanks . - ' Fuej-oil storage -tanks shall" 
have a capacity as indicated on the drawings... .. Jach.tank ; .shall be con- 
structed in accordance with the standards of Pamphlet Uo. 31 of the 
National Board "of Hre "Underwriters and certification to that effect, 
shall be fumished'to the Contracting "Officer. The tank, shall, be -.pro- 
vided with welded, reinforced threaded openings or flanges for. all pipe 
connections including oil-fill, vent and oil-burner connections. An 
oil-level indicating device of the hydraulically operated type shall be 
installed in conjunction with each oii-storageVtank/' :: ;-' ;. - .-■.-..■ 

: (1) Cleaning and Paihting of Underground. Tanks. -■: The. 
exterior surfaces shall be prepared' for painting by steel-grit or sand 
blasting. Prior removal of oil, grease, and other foreign matter by 
solvents or mechanical means yill hot ; be required !' provided, that blast 
cleaning alone accomplishes ;the ^"..completi. removal. of mill scale/ rust, 
oil, grease,- welding' slag, "and other '..surface contaminants and.leaves'- 
a surface; of uniform appearance,; "suit ably'' roughened for. tenacious ■■"•.' 
adhesion of the coating;, As sooh after blasting as practicable, ■ and 
prior-to'^ formation of any /form of corrosion, the exterior surfaces ••..• 
shall be given a coat of coal-tar primer conforming to Military Specifica- 
tion MIL-P-1514?; - The primer shall not be, heated but shall be appUed- 
at temperatures between 6o°Fi and 80°F. with the relative humidity ^ 
below 80 percent. At the option; of the contractor, surface preparation 
and priming may be performed .either .in the Manufacturer 's plant or" in; . 
the field. ■■ If performed : in the : plaht, the surfaces of 'the tank- shall 
be thoroughly cleaned in the field 'of all dirt and debris and inspected 
for evidence of loose primer, holidays, and areas of primer damaged 
in, transit. All such areas shall be cleaned so as to expose the bright 
metal, and the entire surface shall be reprimed. After the field- 
primed, or reprimed, surfaces have dried thoroughly and before expira- 
tion of the maximum drying time stipulated by the manufacturer of the 
coating, a coat of coal-tar enamel conforming to Military Specification 
MIL-P-I51V7 shall be hot-applied so as to obtain a dry film thickness 
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of not less than l/16-inch. She use of fluxing oils or thinners to 
reduce " su&eeptlbili^y-.-to cracking .-in: cold:;weatherivill.nQt "be-vpermitted.. 
Enaine^ii&g' shali ■iseidone^'by men --who .are th&rough3#;and /specifically. _■ 
experienced -:aii the 'application -of • coal-tar-:enamel:an& in- fitrict^accord- 
anoe^th ^the recommendations -of' the. coating manufacturer » .": After ...the. ; ■ 
darnel -is -completely ; applied. ; 'and.cold;N;all coated .surf aces' Shall be; ■•' 
tested smth. '^ 

to 1Q, (§00 voltfii''. Any imissed places, revealed by : the test ^shaai be promptly 
■repaired -by : a Single 'application, of .hot enamel, ,r Coated itanks-^aAl^er: 
handled in a manner vhich.wi-11- preclude damage;:to-th© -cQatii3g-^y,>i|iipact 
or abrasion. The excavation shall have a suitably prepared bed, and 
i&e^&ahk:^ h£"jear,ef\aiy,:placed 

with:a"aini^^:tif,'"h>aiidling;':- ;Backfill ^ shaai^toevco^actedDt^oroughlyvhut 
with care exercised to avoid damage to the sedating... :■.:;■.£ I ■■ , ..:;■. ■:.:■ ::;*,.-.;. 

/■:;j^v :c: r 5 \i(^.,. Cleaning. ..and Paihtim^ : ^^^^Gro^j?d:.^nks v v.,;^ie 
exterior .'surfaces ishall be. cleaned thorou^ly^of^/all-loos^. ■rusty- -blisters, 
l^^e-sca^e>/ioll.;palnt .^f -t 

that : "would- intereff ere with proper • adhesion. ,of j;the .protectivevcoatiag. ■; 
Mill scale that cannot -he .removed./by hand wire brushing need. .apt be. v r-v 
removed . Oil and? 'grease shall .0>e ;remQv&d Vith /mineral iflpiasfcts ..©.£ ^other 
acceptable solvent having a flash point higher than 80 degrees F. 
After-vole'aniBg., .the outside .of .the -tank -shall-, be paint;e;d.; -with -qne, coat 
of red:tLead;andtwo' coats of :aluiaixto :^i»fe' q'an^rmih^ tQ requirements 
of :theo t, Bainting;'i section.. .^.":' .-./■;-■■. v.; :■,:,). ,v-;*r.J <\.y< -. A ^ : ; ^.. : . r ; U ;;.,. 

e * Pipe and Fittings . - Fill and vent piping shall be stand- 
ar&^veight"blaek-steel: pipe, with malleable ;irah:,fitl;ings v ;;;' Supply and 
returnUlines. shall be .type VK'V copper-tubing .w&tl* :f-la^\:JQ&nt typercom;- 
press&bn -fittings. . ; •.& "Scully"- or approved iequal;v.ent;;..al^ariJ? shall be.-. 
installed -with, each tank. ■•.-.'',: \ .'■.-;■ •' ■.■x- : ::\i ..*. :^^-l'.r/ ■-:;<>: w.-.- 

■.::;">::.':.:36^0&* ^COMBUSTION CHAMBER. - , Combustion 'Chsimbe^::.shaail" be ^^oastrjucted 
of firebrick laid. :in . thin. ^ire clay batter, rr.3he use ^of-plaetic; .or r f >\ :> 
otjier^refractory material' in; U^ 

vided the setting is .recommended by the :manufacturers':pf ;^J3^;boiler ; and 
fuel^bur^ing;\e3guipment;. Z-r.iti- :: <-. .....■■.■-■-/ ■--. .■■•■v -. ;■.*■. ^ -y:'z ■".:y.K% ~:;.9i.';j.".-';..-. 

36*09.;-. ■ ^FOroJDATIOKS.'.i- ■■-r-JB>WndatiQnfi .for the boiler ; aj#fo,r ; ot&er ; 
heating equipment covered by this specification^ when required, shall 
.(be: .constructed : in- 'Strict ' accordance. ■■with<Lthe,ia3anuf.act,U2i.eris;' recommenda- 

t ions 'and, jss--. approved. -.'.'-"-"- ■ ;■.'■ -''-'-.-i •'-■I "..'..•: ':-'■-; -3 X.;.:-'rj ■■.;■.■(■'..' ■'■vli>- '.:■.-.,.'' 

;.36.-a.O,^ , SMOKE iCGHKEGTIOHa. - v$achjbQiler shall be oAnnected to the 
stack or flue by means of: ;a.;smoke wonne^ion constructe/di. of, black iron': 
or steel sheets not less than 0.0^78 inch in thickness (18 gage). The 
-clear; distance between ^uncovered smoke^ ^pnneetioijS: -and Combustible 
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material or construction, including plaster on combustible base,, -shall 
be not less than 18 inches. The clearance may be reduced to 9 inches 
where the smoke connection is protected by not less than 1 inch of 
asbestos or its equivalent or where combustible material in ceilings, 
beams, or walls is protected by sheet metal or equivalent covering placed 
at least 1'inch from the surface to be protected and extending the full 
length of the smoke connection and not less than 12 inches beyond it on 
both sides. Suitable cleanouts shall be provided which will permit clean- 
ing the entire smoke connection without dismantling. 

36-II. : PKESSURE. GAGE AMD THERMOMETER. - Pressure gage and. thermom- 
eter, in combination, -having ^iitable pressure and temperature. ranges ... 
shall, be installed' on each ; boiler. ; "> ; ; :. 

36-12. PRE^SUBE : miEF VALVES.. - -Each -boiler shall be provided : . ! 
with, .one;; or; iaor^ 'relief valves> .constructed- -and installed -in strict ; ..... .. 

accordance with": the American -Society of Mechanical Etogineers, Boiler | an$ v ' 
Pressure Vessel Coiled $he ^aggregate- relieving. ^capacity, of th ; e. relief ,- 
valves shall be not less : thsb that -required- -by the; .abov^^Cpde. . .The, : _.. .... 

discharge f rOm ; tHe valves shall be installed Ms: directed,..;.. 

. . 36-I3 .; DRAIHS'J- - ; Brains consisting' of- 1-inch hose gate., valves. . ,,. _, 
or 3/^-inch hose bibs -shall be installed 'at .-..the. lowest .point .in the 
return main near the boiler, ' and Wherever required by the ;Gontracting : . 
Officer for the convenient and thorough draining of the system. 

, 36-1^. CIRCUMTIKG PUMP. - :L Circulating pump .for hot water shall.., 
be of the single-stage, centrifugal type, electrically driven. .^The .- • • 
pump shall be supported by the piping' on which it :1s installed. ...;Tfre 
pump. shall have /a capacity not' less -than that- Indicated, -on the- drawings,., 
and shall be integrally mounted with v the' motor on a. cast-iron or steel ..... 
sub-base. ' The ■■. pump uiay J be either direct^comhected .by means of a flexible - 
shaft coupling : or close^coiipled' with' an overhung: impeller. . She pump 
shaft shall 'be'constructed^bf steel,; th& runners and glands .of : bronze., 
and the housing of close-grained cast iron. The.. motor,; shall have 
sufficient power for the service required, shall be of a type approved 
by the manufacturer- of : the pump, shall be suitable for the available 
electric service, ^and. shall conform yi<y 'EI^e-EE^CAL-WOEKj INTERIOR... ;. 

"36-i5. L CONTROL^.* -a. General . - ' (1)\ Water-Temperature Control. - 
The boiler water shall be maintained at a fairly, constant temperature 
by means of a water-temperature controller which will cause the oil 
burner to start or stop-automatically as the,".boiler-water; temperature 
falls below or rises above predetermined points. . 'v. -'■■"- 

'(2) Space-Temperature Control.-'(a) Operators, Quarters. ,- 
The temperature in the spaces to be heated shall be- automatically con- . 
trolled by means of a thermostat which will cause the circulating pump 
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f to start or , stop ' ajj t.he space/te?®erat.ur.e ; fall^ below -or rises above 
"'■pre'determined. points. -' :- :; ..,. :; ;^ '.^:~:; .'v:---; .'' p- ''">.; .'./....;•;"• 

, ;(b)7^;felity: Building/ V.\ Ofte ^radiators ' in the- ' 
Utility .Building shall be controlled by a room thermostat and a motor 
operated valyp* : %&e thermostat;, will cause the valve to, open or close 
asi the space temperature fails below or rises^-above the thermostat"^ 
getting:. The circulator /shall be'.cojatr^plled by an 'outdoor thermostat 
which wiil.'cause the pump /to,; start or stop as, the -outdoor temperature 
falls >elow : 'or rises above £5 Q F. !Ehe- unit heater ; shall be controlled 
as 'hereinafter specified. . -_.-,■■■ .,'/_.■;■:■,.■■■■ ::.■.;-;-'*■ __- ■■■■■- _ 

■ ' I'- *><" '" Safety Controls; .;. 7.. 33he contractor- shall submit '-proof- ' -; 
that;i;He' safety "controls "ion£prm to the standards .of the Underwriters r ' 
Laboratories., Inc.,, or the -Factory. Mutual Laboratories, 3ne -.label,: or\ : ' 

; i'i Sting of the above * laboratories will be accepted as evidence of: con- 
formance. - in., lieu, of such- label or/ listing, the contractor may submit 
a, written certificate from. any, nationally recognized testing' agency* 
aiequ^teiy, equipped and ; competent to perform such ■services, that; the..;/ 

; : saf'ety .controls have, been tested and- .conform to the-. standards, including 
me'thdd of test/ of the Underwriters' Laboratories> Inc. > or the Factory 
Mutual Laboratories. ... ; , ./ . ; : ; 

"-' (1) Safety stack switch or, an equivalent device shall 
automatically shut off £he ,041 ■ burner, in case the oil fails to ignite 
on starting^ .' . ? ,.-v\ w '-... '"..-'• v' '' : ■ ' ''"'■• 

£• Water-Temperature Controller . -' Water-temperature con-'"', 
troller for the. boiler ; water .shall be of sturdy construction and shall 
be protected againsty dust and.. dampness. She thermostatic element shall 
be '"inserted in a .separate, socket- installed in either the upper part of 
the boiler or in the ho^-w^ter supply line leaving' the boiler. - Sae ' : ' , 
controller shall 'oper'stejon; ^, 10°F. differential- over an adjustable 
temperature range of approximately 100° to 22Q°F. 

- '&* ^aermostats .- ;T ■ (lj _Room thermostats shall be of a lock- 
shielf'type", equipped. with thermometers,, and designed to operate "on a 
2°F^ differential over a temperature range of approximately 55°?- to 
85 a F. Room 'thermostats sball be set , to maintain a room temperature of 

10*$,'. v ....-"■"■,'"■ '" '.'■/'v. ■■:' •• >.-". ■■ ■■..■ !--:■"' --''- "■.'■■ - ■"'■"■'. ";■■'' 

' ■■ (2) Oiitdoor thermostats shall be ,of the adjustable two- 

position type with an operating range of approximately plus 20 6 F. to 
plus J0°F. and shall be provided with a suitable ventilated weather 
shelter. 

36-16. COLD-WATEB CONNECTION. - Cold-water connection shall be 
made to the water supply system as approved. Connections shall be made 
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with copper tubing or brass pipe and brass fittings and shall include 
gate valve, strainer, pressure-regulating valve, and relief valve, with 
the relief ■. valve, nearest to the boiler. . .. , ; . 

a. Relief Valve. - She pressure-relief valve shall be adjusted 
to open automatically when the pressure within the heating system rises 
above 30 pounds per square inch gage. Tcie discharge from the relief . 
valve shall be installed as directed by the Contracting Officer. The- 
valve shall be equipped with a lever for manual operation. 

^' Strainers . - Basket or Y-type strainers shall be of the 
same siae as the pipe lines in which they are installed. The strainer 
bodies shall be heavy and durable, of the best-grade cast iron, with 
bottoms drilled and plugged. The bodies shall have arrows clearly cast 
on the sides to indicate the direction of flow. Each strainer shall 
be equipped with an easily removable cover and sediment basket . The 
basket shall be, of not less than 0.025 inch thick (22-gage) sheet brass 
with small perforations of sufficient number to provide a net free 
area. through the basket of at least 3-30 times that of the entering 
pipe. The flow shall be into the basket and out through the perforations. 

c. Pres su re-Regulating Va lve. - Pressure-regulating valve 
shall be of a type which will not stick nor allow pressure to build up 
on the low side. The valve shall be set to maintain a terminal pressure 
of approximately 5 pounds per square inch in excess of the static head 
on the system and shall operate within a 2-pound maximum variation 
regardless of initial pressure and without objectionable noise under 
any condition of operation. 

. 36-17. EXPANSION .TAME. - The expansion tank for the hot water 
heating systems shall be of the capacity indicated on the drawings. 
It shall be constructed of steel in accordance with requirements of the 
ASMS Boiler and Pressure Vessel Code, section VIII "Unfired Pressure 
Vessels" for a working pressure of 30 p.s.i. gage. The tank shall be 

coated with' a suitable -rust-inhibiting paint. Tappings shall be provided 
for a gage glass installation which shall be provided complete with 
gage cocks and guide rods, and shall be so arranged that the gages can 
be read easily and all valves will be accessible. 

36-18. PIPING. - Pipes shall be cut accurately to measurements 
established at the building, and shall be. worked into place without 
springing or forcing, properly clearing all windows, doors, and other 
openings. Excessive cutting or other weakening of the building structure 
to facilitate piping installation will not be permitted. Pipes shall 
have burs removed by reaming. Changes in direction shall be made with 
fittings, except that bending of pipe will be permitted, provided a 
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hydraulic pipe bender is used. Bent pipe shoving kinks, wrinkles, or 
other f ,.malfpr?aa14-on^ r yill ncvt be^ccep^abl^.^ ./.u^C' 

run, ,iuij.ilze "to 'We..^n t $e0&.i^Vi&$, &$jkb&^'i$, in^cated^ kp£&zon^L 
supply mains shall pitch'up in the direction of flow and'^ejfcuirB. pains. ^,,;- 
shall pitch down in the direction of flow with a grade of not less than 
1 inch,,to-.^p, : fee.t,.-;. f .,, Qpen,end£ o,f-.p^pe ; ,,lin6:s ; .and ,ptljer ;1 e.p4|^ent. ^hall 
be pVoperi^ r! .c^pe^'..bx Y^}^B^.^^^-^^^^^^ :^^ K ^^ «*?$* -.r^;-.?. 
other ' jporei^a ^me^^r Jl^C " <»i€" p^' :r l^i&. ' »iSrs^ W--^* - Mpe ? ci^ .pther^irse. .-specified /; . r 
sbalX ^ M;ac¥. ' s|eei\u^a|ed-X^liiies,s' lothervisje, >nec4fiea .9^ , shown,,, , ., :y ,_ .-, 
on tfe^raw^ngs,,yc^^ : appiyianc^s -sjb$yt ; be ; -4ade..^th ; ,, i:;i; -. 

mallea^J^-ii^^ .^.-J \yl; Vc.;,'.;^-;^ m\i: ik'.vi- -vf-s;^,*::.v.-r ,.>:.;.U 

tak<@n p^afc! |& apgjs ,of . '"45°. ab'oxe" the 'hbri'swfetat. ^e^.^serwls^ ; .,. ..... ^ 

indicatied ^^ 

unresB^et&<£Vi^ a4J?'[ ^ooJe^s'^ ^ ^ana^- ppjmUJ^..- .rfciie f ^9<»^K>ieii e : . ■;._. 

drainage',', of' Jhe'-^yatem^ ,\Br8jac&es. t^t^"^QpJt^^i5^.^J^a^ $&$$: ■ - ; . . 

pitch" up^'a^lt^ 

maJ^s , 'wi^ t a'^^'"pfl" i |5>t less;'; than, .l'inch.4^, id^feet^".,.: ,w ; - -^ ■•/: , ^-^ 

'*..,. ,!' : ' ■ fj^ ^er^ ; -^Jifte'. %Qcijfeitora':^ are.. 

apprb^a|;%.\r'.^^to'#.ibrxs' " of '" £he . risers;; i^#l, fce' ' a^s]. ^j^oye^ Jby, the. ■ f . 

properly' cut . '"Screw" joints shall be' 'r^e i ^vfp^i^...t±^% w|^j a^j^iff- " i0 

mixture of graphite and oil, applied with a" brush to" the pipe threads 

only„.,and in : np ff .case to the fittings.,, .Flange^ .^oin^s.shalf .^?e ta£?& : 

true,; s |>ac.te<Sr*:a^ . :r ; : . 

shall" -lie" »Me Vighfc ".vit£; silver spi&ei\, ;. ^ \ y;-'; " ; ..;;';'* ' ^ . v _ ,.. ,. . r ^..,.. 

securely .'supported. /Suspend^ ?£®y* s TV ■.";. 




^ ^ ,,._.__.. .....^. , . .. ,... .,.,..... .acce^ibab^e; 

Suppopi^fpr; '.pi^^l^ '^l^r^^ : ^?^^ : ' ® 1 ^'-i- :^*>??^r^?^^^®/^ '^ -.: ■ 




extend" through, ill' Te^ectiv^.fippr b?- ^l^a^s^a^,!^ 
each surface. unless 'otherwise rehired/ ^^^jpgi^^ifftn^p'of; V%^,\ ■. 
sieves' %ali"/oe/ai;iea^ lj^^jr;;|h^'"^ ; ,bu^ai^,Ma^er { ;;. 

pf^rie' passing pige ; or ;plpe/.. coy^^ teaming; "yalls 'shflV ._ ,-,. 

be 'steel pipe^"' cast iron pipei"" or" terra S&ffck pl||e.^'„. v ,; v ■> 7 ,..■;-■.■■..■., ,-:.: 

.-, f *- FlQQyj f Vallj apq. gelling. Plates . ., -..,,, Ml ,.. pipes passing 
. through .'ihfe. .floors', ^^is^^prI>'eiXinp^ 
with 'chrpme : plaiea,^w^li, ; Ipr ') pej JlpgjplWtgs .s^c\jr'eiy" i*aste ; fjef -in.. place . . 
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Where pipes pass through combustible 'materials, the opening, shall be 
sufficiently large to provide 1-inch clearance between the pipe and the 
floor or partition. 

36-19' RADIATORS. - Radiators . shall be of the. extended-surface, 
steel~tut?e type, and shall consist of suitable metal fins permanently 
bonded to steel pipe cores, threaded at each end for connecting to 
external piping. The return connection shall be made with a balancing 
union elbow. The supply and return connections shall be of the same 
size. Radiators shall have capacities not less than indicated on the 
drawings, determined either in accordance with the ..Institute of Boiler 
and Radiator Manufacturer's publication, "Testing and Rating Code for 
Finned-Tube (Commercial) Radiation, 111 or the test procedure in Commercial 
Standard CS XkO. Radiators shall be equipped with solid fronts, slotted-' 
sloping-top cover grilles, fabricated from steel sheets not less than 
9.0^78 inch in nominal thickness, independently secured with brackets. 
Radiators shall be given a coat 6t rust -inhibiting primer before ship- 
ment. Baseboard radiation in Operator's Quarters shall be as shown on 
the drawings. The: front panels shall be constructed of 20-gauge steel 
and the back panels of 24-gauge steel. The heating element shall con- 
sist of aluminum fins mechanically bonded to seamless copper tubing. 
All units shall be equipped with dampers for temperature control in 
each room. The length of heating element shall be as shown on the draw- 
ings. All accessories shall harmonize in appearance with the contours 
of the baseboard heating' panels. 

36-20. UNIT HEATERS FOR UTILITT BUILDIHG. - a. General . - The 
unit heater shall have capacities not less than shown on the drawings. 
The control valves shall be the same size as the supply connection shown 
on the drawings. The unit .heaters shall.be rated in accordance with the 
code adopted by the Industrial Unit Heater Association and the American 
Society of Heating and Ventilating Engineers,, 'and shall have a b.t.u. 
capacity not in excess of 125 percent of that specified. Orifice plates 
may be provided to reduce the, b.t»u. '.output where required.. The unit 
heaters shall be §uiet in operation. If, upon completion of installa- 
tion, a unit heater is considered, by the Contracting Officer to be objection- 
ably noisy, it shall be replaced with an acceptable heater at no additional 
cost to the Government. The, unit heaters shall be 'designed, for sus- 
pension and arranged for horizontal discharge of air as indicated on 
the drawings. The casing shall be of sturdy, rigid construction and 
shall be finished with lacquer or enamel. Suitable, efficient air deflec- 
tors shall be provided. The face velocity of the unit heater shall not 
be in excess of 900 feet per minute. 

b. Heating Element . - Heating coil and radiating fin shall 
be of copper or copper alloy". Th!e heating element shall be free to expand 
or contract without developing leaks and shall be properly pitched for 
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drainage . ' "The -element J shalj ,he. ^tested ; unde ; 3M ^r:hytos1f# : ic, ^ressiite;- pt'"' 

200 pV$/;i"47an$ itfcrtifi^^ 

Contracting Office*-,.'./', ,.- ; . ;V --. ■. .t<; ;/ v -v--~;^;':- t: - ; v/y" , /; : - : ^.'"^ : ^S-- ' : ^'^' -,V ; ^ 

u^ Selection switches ;for '."Cffl?"^ "0W",y r && , $Pffi(M£lG^o&&t£o&; : /;;-/ 
shall be':e4uipped with ;tJa"erW-PVeri<>^:PWte<^ibh;/a^--'sh^il he of- — / 
suitable siisfe aild ~spee4 jto .operate tW.fans at their specified capacities 
They' sHall be suitable for .pperation Oft ,a l^-vo3,ti 60rcycle, single- ;' 
phase' circuit... ' ; . ".."' . . ;.. ( a. ; - : - ' -'■-. " •■'"'■ '■-''■"' Vv --■"'• :; * '"' -'/'.., ■■.■■>'/.> "' -. = ■. 

d - Control. -' The unit heater shall be automatically' eo^" 
troiie^by^a room thermostat which shall start and stop the unit neater 
'fan as; the space temperature falls. below:, or riseis;..ab6v£ the thermpstat 
setting.'. * : ^ ".'„,...".»"- ./ ■'.-';■: ' ■'; "'" . ; ■, \ ■':■►.. ■ 

.'--'^iS-ai.- IKSTAfiAfiOK.'OF VALVES.-^: a,, ' general s ■■*;■■' Valves' shallbe 
ins^ailed at\the' location shown. on : tbe- drawings -or .where- specified. 1 ; 
Gate Valves shall be used unless otherwise shown, specified, or directed. 
All vaivks shall'be installed with their stems . or spindle? abp.ve the : J ^ 

norizo'rital/'' .'; .. .... -.; , : :;.'■ "''" : - V;--; 

* :r "" b . " Flow Con trpl. .Valve . - •' Plow; control valves shall be, in;- 
staliei 'ih^the siipply~mains'. near .the boi-ler;. > The . valve .shall 'operate. 
so that when the circulating, pump starts. the increased pressure 'within ■; 
the main will Open the. valye.and when. the. pump.;Stbps tbe:yalve will :; 
clo£e; :: 'The v^Ves shall be. .'Constructed w£th. $. .cast ' iron bb'dj>V : and sh$ll 
be provided with a device wnereby the valve may be .opened -manually :.' 
to allow gravity circulation, The flow control valve, shall be designed 
for the intended purpose, and shall be -installed as ^recoi^ended by' the 
mahuf kcturer . 

■^c. -ggti oi*- Operated Vaive. - A motor-operated -globe valve shall' 
be installed as. ind'fcated. on the drawings. She valve . shall be of ■;';. : 
the' ^-position type' with the. Valve body cohstinicted of high tensile iron. 
The inner" valve' shall have renewable composition discs and .V-pqrted 
guides; 'The stem sWll be flexibly connected to the ; inner valve ; 
to' reduce frict'ibn'on the stem, and to permit positive seating of the 
inner valve without binding. The stem packing shall ,be spring loaded. 
The Valve body shall be designed for static pressure of: 125 P-s.'-i.-/ 
gage'and the electri^moy^ shall have smp^e power to operate th$ valve. 

d - Aiy ''.'Ve nt's '*'-." Air, venfra ; including fittings to- permit trans- 
fer br air~from the toiler' t£>' the expansion, tanfe^^■sh4li;'.be ; installed/ ; 
as shown oh the. drawing's or as"directed r by the Contracting Officer- An 
overflow pipe from the vent shall be run to a. point ■, designated by the 
Contracting' Officer. The inlet to the air vent, shall be provided with 
a gate valve. 
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36-&2V-- BOILER ' COVERING. - Ihe toiler, if uhjacketed, shall be 
covered with magnesia, glass fiber or rockwool insulation at least '' 
1-1/2 inches thick. Insulation shall "be applied over 1-1/2 inch wire 
mesh, held away from ; the metal surfaces by metal spacers providing 
an. air space 'of not; less; than"! inch. Joints in the insulation' shall 
be filled with : maghesla> minefal-wodi, or' other equally suitable 'cement. 
Insulation fehall* be cbvered, with heavy :: galvanized hexagonal wire "net- " 
ting- and 'two coats of asbestos cement "each approximately l/!f-inch ; thick. 
The first coat shall be' left with rough surface and allowed to dry ' ' 
before the second coat is applied. The second coat shall consist of 
two parts by weight of asbestos cement' and one part of port land cement, 
troweled on to ;a smooth', hard, uniform surface and neatly finished. 
Cleanout and access bpenings shall hot- be insulated, but "the insulation 
and external plaster shall be neatly beveled up to the edge of such ;I 
openings . 

3&~23 • ?IP£ COVERIKG; "■ - All heating -system piping shall be insula- 
ted with pipe covering. Pipe covering shall/be'df standard-thickness '.. ; 
magnesiaor vermiculite, 6r thermally %uivaleht 'thickness 'of .'mineral ; . 
wool, calcium silicate, cellular glass, asbestos, or other approved non- 
combustible insulation. Covering shall be held in place with metal 
strips not less than 3/4-inch wide. Strips. snail be spaced to hold 
the center and ends of each section, and in ho case shall the spacing 
exceed 18 inches. ' Valves "and fittings, ; : excejj1; unions and flanges, shall 
be covered with "'magnesia cem^ntor'iiii^er'al-woad'.cement : of .the same "thickness 
as the pipe covering. All pipe covering and plastic insulation shall 
be protected >by "means of cotton' sheeting,' weighing not less than 3:5 
ounces per yard of 37--1/2 .inch width, pasted neatly over the material. ' 
Aluminum straps shall not' be used for securing sectional pipe covering 
containing alkaline substances unless the aluminum surface is adequately 
protected against corrosion. 

36-24. EI&CTRICAL WORK. - All manual or ^automatic control and 
protective or signal devices required for the operation of the heating 
equipment herein specified and any wiring : required but hot indicated 
on the electrical plans shall be furnished and installed under this' 
section of the specifications. Wiring "shall conform to EIJ?CTRIC£L' WORK, 
INTERIOR. ;■ A complete electrical-connection .diagram' for. each piece of ' 
mechanical equipment having more than one automatic .or manual' el.ectri- ' 
cal-control device shall be submitted to the Contracting Officer for " 
approval. 

36-25- PABITING AM) FINISHING. - ■ All unc oat ed,. ferrous -metal work 
such as pipe supports and uninsulated piping in areas haying unpainted 
adjacent surfaces shall be thoroughly cleaned and given one" coat of 
asphalt varnish. All other uncoated ferrous -metal work shall .be primed 
and finish painted as specified in Section, PAINTING. 
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maintenance --instructions, in printed' fdrm, glass-enclosed and f,ramed, 
covering, ea^&.&tem of equipment shall -ne" posted at locations- designated 
b^the Contrasting Officer.' Upon! 'com£let£dn of the wori^. ancL at, a 

.(.tAme designate ;T5y the 'Contracting '6ffUcer/1&e 'services of a competent 
engineer shall be provided for 'a period' of not less than 1 day to in- 
struct a representative of the Government in t&e. operation and .maintenance 
of the:heating^sy6t.em,- . ...;■.■■■ :•:-:■: V-i. ■■' -A. --Ms.* >;- ■•'.>■.- .a ^. ■: -■"_ •' - ■ 

. 1: -36-£7.,.- ,«2FS. .-'■■;.. Bttfbr^-'kd^'Voy^'ng/i^ installed,' the;; entire!" 
,syst^^..incA.i4i^'hoilw,.->a^8abrB J ''ianit heaters^ and fittings, v *fa.all ' 
be. hydrpstaticslly -tested and fr6ved ti^t' under h pressure ^.'is^.s.i/' 
.-gage* -i yppn,qom^letion-and prior to a^ceptanc^bf -the s'insiii&bipttj/ 
.**$$? J~$&&?^ system' to such operating tests ', 

as may be required by the Contracting Officer to demonstrate satisfactory 
functional and operating efficiency. Operating tests, shall cover a 
period .of , 3 8, hours for, -feach ■ system, and" shall include:; th"§; f oilowing, specific 
information in a. report; together with conclusions as to tnV adequacy ■' 
of each system. 

_ /..:;v-;.iatKv^|ffle, date, and 'duration- -of test. '. • > :;''; ,: ? 

-,_j ri;: :J>y; ;.-0u$st-de and 'inside dry *btilfe temperatures • .'-\ '"-''''' 

..,-:■:.• .£'•■■ Water pressure at boilerv "''■ ■ ...- : ' .; 

d. Water supply temperature leaving boiler. 

-... —Ve... -.--Water return. temperature; from system at boiler inlet.. ; 

f . Boiler make, type, serial number, design pressure, and 
rated capacity. - - ; 

g. Oil-burner make> model, and ; rated- capacity, and ammeter 
and voltmeter readings for oil -burner motors.' ' 

h. Water-circulating-pump makej model, and \ rated capacity, 
and ammeter and voltmeter readings for pump 'motor during operation. 

-;•;.-. : ; *4v Temperature and -pressure of 'fuel qil.at burner, 

..-■■•■ -;. ;£. Grade of -fuel ollused. '■ "*■''■.'' '^' ■'''.'. '"-'*. ' '' 

k. Fuel-gas temperature at boiler outlet. 

1. Percent C0 2 in flue gas. 

m. Quantity of hot water circulated. 



'a 
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All indicating instruments shall be read j&. half -hour intervals unless 
otherwise directed by the Contracting Officer. The. ; "report of the 
test -shall he supplied in quadrupi-icate to the Contracting Officer,. . 
The. contractor shall furnish' all' instruments, test equipment, and test 
personnel that ,are required for the tests, and the. Government will fur- 
nish the. necessary fuel, water, and electricity. . 

. 36-28. CLEANING OF BOILERS AND PIPING. - After the hydrostatic 
tests have "been made and prior to the operating tests, the boilers and 
piping shaJLl he thoroughly cleaned by filling the system with a solu- 
tion consisting of either 1 pound of caustic soda or 3 pounds of triso-. . 
dium phosphate per 100 gallons of water. The water shall be heated to 
approximately 150; degrees, F. .and the solution circulated in the system ■ 
for a period of. 48 hours, then drained, and the system thoroughly flushed 
out with fresh water. 

36-29- . OPTIONAL CONTROLS. - Pneumatic controls or electronic 
controls may he provided in lieu of electrical controls. 

a. Pneumatic Controls . - Where pneumatic controls are. fur- 
nished, an air compressor of the standard piston type, complete with 
tank, valves, gages, filters, and other necessary appurtenances shall be 
provided. Air lines shall consist of suitable tubing with airtight 
fittings. The air compressor and tank shall be located as directed by 
the Contracting Officer. The pneumatic control system shall conform to 
American Standard B19. 

36-30. GUARANTY. - The following equipment to be furnished under 
this section of the specifications shall be guaranteed as specified in 
the guaranty paragraph of the SPECIAL CONDITIONS. 

Boiler . 

Oil-burning equipment . 

Automatic-heat-regulating equipment. 

Pressure-regulating and relief valves. 

Pressure gage and thermometer. 

Circulating pump. 

Unit heater. 

36-31. PAYMENT. - No separate payment will be made for the work 
covered under this section, and all costs in connection therewith shall 
be included in the applicable lump-sum contract prices for the struc- 
tures to which the work pertains. 



36-18 



SECTION 3? 





WATER SUPPLY WELI3 
(Item 99) 




(INDEX) 


Paragraph Ho . 


Paragraph Title 


37-01 


ScL-pe 


37-02 


Applicable Federal Specifications 


37-03 


General 




a. Exploratory Borings 


37-C& 


Casings 


37-05 


Drilling and Testing Wells 



Page No 
37-1 
37-1 
37-1 
37-1 
37-1 
37-1 

a. Driving 8- Inch Casing 37-2 

b. Drilling 3- Inch Well 37-2 

c. Installing 6-Inch Casing 37-2 

d. Six-Inch Drilling 37-2 

e. Testing for Plumbness and Alignment 37-2 

f . Pumping and Drawdown Tests 37-3 

37-06 Precautions to be Taken 37-^ 

37-07 Water Analysis 37-5 

a. Form of Analysis 37-5 

b. Sample 37-5 

c. Information With Samples 37-6 

37-08 Sterilization 37-6 



37-09 Cleaning Up 



37-6 



37-10 Measurement and Payment 37-6 



37-i 



^9 



■ ■■"•■■ -'■ ■. SECTI« 37--. " ' ■•: 

- ^ / -.' ■..;■-'-.■■■ WATER ..SUPPLY 'WELLS ol. .--.■- .--.>-.. -t ^.i;:-. • ,.u .■ 

.r:-; ■-:.-.t~ u- ■:;:.: -i- ■-■ ■'..•■: (atem^!^- 1 -■^-•■^■-. .'■■■■ ■■■•-r. .-o , ; :=.'--.:^r.' ■=/■ .:> 

--.;%•■ ?7"^/'-. s ^P^-v,r .. ^ e .york covered "by this,, specification consists 
of ", 'furnishing, all-' i?b°T> 'tbbXs".,''J equips f , 

and . perfp^mirig. all operations .-'for th'e ; drilling ' and ' testing" of /deep" wells" 
at the".. locations.' indicated' on'the E di^aWi"^siy.^^ftishii^* c^ftica,!' ah#. 
bacteriological analysis of water, complete, in' strict accordance with 
this section. of the specifications., and r the appliGable.\drawin£S,, .- 

37-02. APPLICAB^'J^DERAL SPECIFICATIONS"'. - "ihe" following federal 
Specifications, of .the issues, listed below, but : .referred : .to .-thereafter 
by basic designation OhXy.j i.QTm a part"o£;*thTS;7 : 5peci^ ■ ,_..,_ 

'"'". ' ".' ..' ' W-*P-|f06a;.' '.'" "'V. \Pipe^ v Steel (geamie^s, atj4 Welded ".'/'_' 
'^ : f .'.''.!:. ...."■ - ' '■. . ^fcjrlprdinary' pses/ iro4' : .Plpe : Size.)., 

"■/*' " ,;' ; - WW-P-*&lb" .," '''\ t ; Pipe; '"'Wrought .Iron/ (Welder Black or." 
.//..',/.. " &,.Am-l.//, '. ' Zinc Coated). "';... ,■'.[.' . ".. . /...:/,' 



37-O3.. ' GENERAL..".;- "It is the inteijt of this specification '■ 
the contractor shall '.'' r drill a .well or welis Vt. the Utility 'Building'.a'hd ... 
at the Operator's; 'Quarters, as .required,; r /fco/" produce va ' satisfactory ^potable, 
water supply with' a mininiuip yield of 5 gallbhs 'per .minute when' pumped ' /// 
continuously' for" 2k 'hours "daily. Wells shall 'be drilled 'at' the " locations' - 
shown on the ..drawings . _ If the first well at each site does not furnish 
the required yield, additional, well '.or wells .at"-lQcat-io-ns''sei^p;bed-by :i , 
the Contracting "'Officer .shall "be drilled... . Payment, for ..additional : ^li.. !' 
or wells will be .made at the '.contract unit .prices bid ior./'the .first '.- . / ) 
well, except "that 'suitable adjustment .will '.be made'for.mobiliza.ti^n';. .... '- 
and demobilization items. " " 

"4* '.\ Ex&loratorv j B&^^ ., 

by the Government in /the "general vicinity- Of the, selected. locatlons^'.of !'//,': 
the wells . J The location of these borings and the classification of .. '»._.„... 
materials encountered /are shown" on .'.appropriate ...sheets.- of 'the /contract '. /"/ 
plans. / .. .,."..''.:" ..,"'■'. ...'..-.,.'■< ■'■ '-.',-'. 

37~pV. , CASINGS. *'- '.fee "well casings "shall be"' new 'standard. /weight.,^ . ,',,". 
wrought iron piping' conforming ..to. the applicable requirements' .^of .Federal /', 
Specification UW-P-HUl, .Class A, 'except as "noted in paragraph '37-05 c.//;|/ J ""' 
Joints in. casing pipe' shall ;be welded."' " ' . '.'"" .'„./. '."" ' 

37-05 : - ;pRILLlKG AKD'TESTiKG' W#IXS.\- ' Each..well''shali be drilled/ " 
to an approximate depth of .256 feet below the ./natural surface of the" ' . / 
ground; however, "if authorized in writing, /the "well .shall./be extended . " ... 

'"'" '' :"." " '"'.'; 37-1 ■."■"■■ , :;'. .. Yv. [\\\i ' "• Y 



to a depth greater than 250 feet "but not exceeding U00 feet. A 
separate payment will he made for this additional work, see Paragraph 
37-Ole. The right is reserved to stop drilling or testing at any time 
the Contracting Officer determines that the supply of water is satisfactory 
or that the yield will. he insufficient.. 

£.■■ P. r _*y^Pff. ?"fe ch Casln £- "" An S-incn'Cssing (nominal diameter) 
shall he driven through overburden and .into the bedrock as far as possible, 
but not more than one foot. t At the Utility Building no overburden shall 'be 
encountered and at the contractors option the 8- inch casing can be omitted. 

b. Drillin g 8-Inch_Well. - Inside this casing, an 8-inch 
well shall be drilled approximately^ 10_ f eet into the rock. 

c. Installing 6- Inch p a 5jj?ff ' ~ ^ 6- inch casing (nominal 
diameter) extending from the bottom of the 8- inch well to an elevation 
6-inches above ground surface shall be centered within the 8-inch casing 
and well. ■ The space between the 6-incn casing and rock or 8-inch casing 
shall be filled with a' thin, rich grout to the top of the 8-inch casing. 
The grout shall be made of quick-setting cement and clean sand and shall 
be allowed to set for 2k hours before drilling is resumed. The top of 
the 6-inch casing shall be threaded and a suitable cap shall be supplied 
and installed. The 8-inch outer casing may be withdrawn at the option 
of the contractor after placing the grout. If the contractor elects to 
withdraw 'the 8-inch casing, standard weight steel pipe, conforming to 
Federal Specification WW-P-U06, may be used instead of wrought' iron. 

If the outer casing is to be left in place, it shall be wrought iron. 

d. 'Six-Inc h Drilling . - A 6-inch well shall' be drilled 
below the o'-ineh casing a sufficient depth to obtain a satisfactory 
yield of water. A detailed log of the progress of the drilling of the 
well shall be kept by the contractor and delivered to the Contracting 
Officer upon completion of the well drilling operations. 

e. Testing for Plumbness_and Alignment. - The well shall 
be constructed, and the casing set, round, plumb, and true to line. 
To demonstrate' the compliance of his work with this requirement, the 
contractor shall make the tests described herein. Tests for plumbness 
and alignment shall be made after the' complete construction of the well 
and before its acceptance and in the presence of the Contracting Officer. 
Additional tests, however, may be made by the contractor during the 
performance of the drilling. Plumbness and alignment shall be tested 

by lowering into the well to a depth of 10 feet below the lowest point 
at which a pump would be set, depending upon the level at which water 
is found and the probable drawdown, a section of pipe kO feet long or 
a dummy of the same length. The outer diameter of the pipe or dummy 
shall be not more than l/2-inch smaller than the diameter of that part 
of the well being tested. If a dummy is used, it shall consist of a 
rigid spindle with 3 rings, each ring being 12 -inches long, and truly 
cylindrical. The rings shall be spaced, one at each end of the dummy 
and one in the middle. The central member of the dummy shall be rigid 
so that it will maintain the alignment of the axis of the rings. Should 
the test pipe or dummy fail to move freely throughout the length of the 
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casing or well to the above-specified depth, or should the well vary 
from the vertical in excess of two-thirds the .smallest inside ^diameter 
of that part of the well being tested per 100-foot depth, or beyond the 
limitations of. this test, the plumbness and alignment of the well shall 
"be corrected "by the contractor, and should he fail to correct such' 
faulty alignment or plumbness, the Contracting Officer may refuse to 
accept the well- The Contracting Officer may waive the requirements of 
this paragraph as regards plumbness, if in his judgment (a) : the con- 
tractor has exercised all possible care in constructing the well, and 
the defect is , due to circumstances beyond his control; (b) the utility 
of the completed.. well will not be materially affected-.' - 

f. Pumping and Drawdown Tests. - If it is necessary, 'in 
the opinion of the Contracting Officer, to determine the approximate 
yield, the. well, shall be tested; by bailing or pumping daily during the 
drilling' period. It is desired to : obtain a safe total minimum yield as 
specified in Paragraph 37-03- -When the daily test indicates either that 
a suitable supply has been obtained or that a sufficient depth has been 
reached, the well shall be carefully tested for yield and drawdown as 
specified below,, ,,The well shall be tested .by pumping continuously for 
a period of not less than 2 days. Curing this period, the contractor 
shall make observations of the drawdown and yield. Samples shall be 
taken by the contractor for analysis, Curing the pumping period, the 
contractor shall keep a complete and detailed log of all observations 
trade and notes as to weather conditions, periods of shutdown, and other 
pertinent facts. , On completion : of the 'teat, '-this' ipumping log shall be 
delivered to the Contracting Officer. ■ ;■- 

(l) Test pumping equipment shall have :a maximum capacity 
of approximately 50 gpm. The pump shall be suitable for deep well pump- 
ing. Thg pump and- drive shall.be of sturdy .construction, reliable in 
operation and capable of pumping continuously for the duration of the 
test, except for such brief interruptions as may be required for adjust- 
ment,., oiling,, or fueling. 'The pump, discharge: shall have a suitable sampling 
cock, and means for throttling the discharge. if -desired. Provision shall 
be' trade for discharge of water, by pipeline at an approved -point away 
from' the well, where it will not return to the well. On the day before 
commencement of the pumping /test, the' pump' anS driive< shall be given a 
thorough, .check-up ibo insure reliable operation and shall be operated 
continuously for. a period of at least two hours and for such additional 
time as is., needed.. to determine, that the' equipment is -properly installed 
and in satisfactory working orders ■ The. rate of flow shall be care- 
fully determined by a calibrated end-. orifice, or by volumetric measure- 
ment in. an approved .manner; -if ■ determined by an orifice, the approach 
conditions shall be suitable. In all cases,-, adequate means shall be 
provided for accurate, measurement of the head. .The depth' to water 
surface' shall be accurately measured by means of .ah electrical contact 
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device, or by the. installation of drawdown tubing and air pressure 
measurement with a. calibrated gage. 

(2) The test for the 'well shall be conducted in the 
following manner.. ■>■...., 

(a) The static water level shall be noted before 
pumping -is commenced . 

■(b) The well' shall be pumped at a" rate of approx- 
imately 5 gpm. for six hours, during, which time observations shall be 
made every half hour of the pumping rate and the depth to the water 
surface in the well. 

(c) The well shall be further pumped'continuously, 
for, a period "of six hours at' the rate of ■ 10 gpm. during which time 
■observations . shall he made every half'hour of . the pumpin- rate and the 
depth-. to the water = surf ace 'in the well/ - ■ " ■ ■ 

- '(d) The pumping rate shall be" increased as '.directed 
until the maximum yield of the 'well has" been obtained and shall be 
pumped "at the -uniform rate -as directed and continuously for 48 hours. 
During this period, observations shall be made every hour of the rate 
of pumping and depth to the water -surface in the well. ■ 

(e) Following completion of the pumping period, 
the contractor shall make observations of the depth to water surface at 
15-minute intervals for two hours and then hourly until the water level 
becomes- practically static. 

■ (3) Interruptions required for adjustment .of equipment 
or -for minor repairs shall be held .to a minimum and shall not. total 
more than 5 percent of the entire test period. If shutdowns or inter- 
ruptions due to the 'failure of the contractor's organisation or equip- 
ment exceed the above-defined limits, and tests -are declared a failure 
for these reasons,' the contractor shall perform a new pumping test. 

37-06. PRECAUTIONS TO BE TAKEN. - The contractor shall take 
such precautions as are necessary or as may be. required permanently 
to prevent contaminated water, gasoline or other -foreign matter from 
entering the well either through the opening or by seepage through 
the ground surface. In the event that the well becomes contaminated 
or that water having undesirable physical or chemical characteristics 
does enter the well due to the neglect of the contractor, he shall 
perform such work or supply such casings, seals, sterilizing agents, 
or other material as may be necessary to eliminate the contamination 
or shut off undesirable water. 
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3?^J'7 :u ra^-'^Aro'fe.^-; , A^^^- : fee^s/ : ^^^eti^a# vconcern^ng- ; , i;i . 
the; :; '&d^(^acy'^f "the'-sbiir'G'is- of "water from each 'vell^ ^they'cpntraq^pr,., t 
shall secure a representative sample of the well water {approximately 
one ^allpn),. for the chemical analysis and approximately 8 oz, for 
the .bacteriological 'anai^ 

riolocical analysis' made ' : by"a publicly"' owned or commercial laboratory 
sufficiently experienced in performing '.waiter analys^ to insure 
reliable results. 

. . , ■ ■ •.■■-* 
' r ' : "''" ; "'"' ' ( 'i*' ; Foyfe of Analysis , : ' - ' ".For purposes of comparison and 
standardization, the analysis, shall be repprted In the fcllowing form. 

Water .Analysis . ■ ,■ ■. 

PH Value 

Total Solids Parts per million 

Calcium as Ca " ■..■..--.*'%■- 



Magnesium as Mg 

Sodium., and .Potassium, as.jtfa^ 

Irohas'Fe ' " ' " ( ''' 



Silicon as Si02 

.. Sulphates.^ as , SC^T^ 
ri 'Chioieides^Eis ; &' : "" 



Nitrates as KQ3 

Alkalinity, (Methyl Orante) as. CaCQ3 .__..,-, .. _ . ,.;.._ ■- ■ . 

"■;' Vl ! '-• /;tfe4notthsXeJLnl "as ■CaC6jB'',^V, t ., < .,.',t 1 '.' - !' 
Tdtal '• &^d.nes s; ' as ;.CaC63 ' J —7, ---,7.- . ^ r:t ^ E^ :>* ^ i °' n 
earb&ri^ie; 'Hardness 4$ Ca^O Tr . 7 ,.. '■■-•■ ■ -. ..-.': 
rfon-tarbonate.&rdness^s CaCQ3 ^^, . ' 
Free Carbon "pioxida/ as. Ccfe ! '. ;.. t . .;'..._ ..,. . " 

■ ,; saie.'"-* / .''" : ; ! " J /\;; .,'. J ' .,' . ' v, "' .; "."■ t .,.. 



Hydr6g^n*Sulfld e_"^VJ^,\_. '_'.■ • , - - , .-" ; . ; - .,-— . ■ . A .-.-v 

;,".; ' ;\; .'" /'""'>. ... ' Sam pie ^ ; - . ffh$ ."representative 'one gallon. water. sample - .". 

' ' " may ' 'be ' 'transported "In '' one or" more clean glass containers for ■ analyses. 
The samples shall be labeled with name and location of and identifica- 
tion. ..number, of well, .date, of ..calleqtipn, and name, of .contractor. The 
.laboratory . shall ,l>e .pr"qyide& 'tiith.,:.i,n.,additipn.;tp a 2all'oi>,aample J( ..a _ 

'' Small -sai^ie'(^Qur tp- .eight ounce's ) t or ;'p^ci'er.iplosicalanaly^is. : _ ; ...; ."' 
Care " : shall "be taken "to see 'that sample .bottles .are .thprpug&ly;' cleaned 
and the smaller bottle sterilized. "&' small air space 'shall be left 
in ,,tlje .filled, bottle. ,t.p. allow for, .expansion. -Samples .V-hen aollacted 
fooVwe^I ahail be^e^esentatlye ,'pf .the .water " In the und.exsfpuhd ... ■ 

' "formation ih,a irvot .^ha.i wbictflma. stood. in contact ...with, the well .casing 
p,r ,pump- v : „ "^The well, pUivip .ahall JbeV ^operated .10 minutes -or longer. 'before! 
' cdilepting ' the' samples...,? ', ' " : '' ' ' ..,'. .. ._' . .. v \ . v 
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£■ Information .With .Samples, - Tfre .-following, information 
.shall be forwarded .with the.. water samples. . properly- identified with 
respect to the samples. .".'.- ,... 

. , ,(1). Location .of we.il/' including, county and state, 
; tqgethe^ with' distance^.. a,nd direction ;of rie^restVtown... 

(2)' "Date 'well was drilled." ' 

:-.:■'".:;■■ (3) -...Depth, .and-. diameter pr.weU and, length of casing. 
(V) Yield in gallons per minute. 

(5) Distances- -to water level in well, both while idle 
and while being pumped. - 

(6) Date and temperature- of ■ "water when, sample was, 
collected. ■ - •-;- '\; 

(?) Description as to the appearance of any .suspended 
matter and color. --■ - -- - ■ - ■■-■-.- ■; '" 

(8) Any other information- that the laboratory performing 
the analysis may require. ■ - ■• 

37-08. STERILIZATION. * The well shall be sterilized prior to 
acceptance. The disinfecting agent shall 'be Calcium Hypochlorite. or 
Chlorinated Lime conforming to the requirements o'f Federal '.Specifica- 
tion 0-C-ll4a. The quantity of disinfecting agent, added tp the well 
shall be sufficient to provide a chlorine residual, of 5°. part's 'per 
million. Following a minimum contact 'period of 8 hours, the' chlorinated 
water shall be pumped from the well- until the -chlorine residual is 
less than 0.2 parts per million. -During -the contact period, a 
sufficient, amount pf the. chlorinated water shall be pumped, and returned 
.to. the .well to insure that the walls pf the casing have' been thoroughly 
flushed . "''.'* : 

■ / 37-QSU CIEANLW UP. .- On completion of. the work, the contractor 
shall remove his materials and equipment except as required in subpara- 
graph '3T-05f above, clean up debris, and leave the site substantially 
.in the condition in which it. was found. ' 

37-10, MEASUREMENT AND PAYMENT, r . a. Payment for mobilization 
of the contractor's equipment and personnel' will be made at the applicable 
contract lump sum prices for "Mobilization and Demobilisation for 
Water Supply Well", which prices shall include' a.lj. costs in connection 
with procurement and assembly at the site of the work of all plant, 
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equipment, materials, supplies, and labor required for the prosecution 
of the work and, upon completion of the work as specified and directed, 
the cleanup of the work areas, removal of plant, equipment, materials, 
and supplies from the site of the work. 

b. The quantity to be paid for under "Driving 8- Inch Outer 
Casing" will be the number of linear feet of casing measured from the 
lower end to the ground surface. Payment will be made at the contract 
unit price for "Driving 8- Inch Outer Casing" and shall include fur- 
nishing and driving the casing and the removal of all materials from 
the interior thereof down to the surface of the rock. 

c. The quantity to be paia for under "Drilling 8-Inch Hole 
Below 8-Inch Casing" will be the number of linear feet of 8-inch well 
drilled below the surface of the reck. Payment will be made at the 
contract unit price for "Drilling 8- Inch Hole Below 8- Inch Casing , 
and shall include all operations performed in connection with this 
drilling. 

d. The quantity to be paid for under "Setting 6-Inch Inner 
Casing*' will be the actual number of linear feet of 6- inch casing 
installed. Payment will be made at the contract unit price for 
"Setting 6- Inch Inner Casing", and shall include furnishing, setting, 
and grouting the casing in place, including the furnishing of grouting 
materials . 

e. The quantity to be paid for under "Drilling 6-Inch 
Hole, Uncased", will be the actual number of linear feet of hole so 
drilled measured from the bottom of the 8- inch hole. Payment will 

be made at the contract unit price for "Drilling 6- Inch Hole, Uncased , 
and shall include the performance of all operations in connection 
with this drilling. In case the contractor is directed to extend 
the well to a depth greater than 250 feet below ground surface grade, 
the actual number of linear feet of hole so drilled below the 250-foot 
level will be measured and paid for under "Drilling 6- Inch Hole, 
Uncased, Below Depth of 250-Feet" . This payment shall include all 
costs in connection with the drilling operations below 250 feet in 
depth . 

f . The quantity to be paid for under "Test-Pumping Well", 
will be the actual number of hours of test-pumping measured from 
beginning to end of the approved pumping period, except that shutdowns 
of more than one (l) hour, inefficient pumping time, or tests Declared 

a failure, all as determined by the Contracting Officer, will be deducted 
from the gross time. Payment will be made at the contract price per 
hour for "Test-Pumping Well", and shall include the performan ce of 
all operations in connection with test-pumping, including sterilization 
and taking samples and securing analyses as specified. Preliminary 
testing of the pump and calibrating equipment will not be measured fur 
payment . 
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SECTION 38 
... ■•»■-* -%3jjR--^]5ij SEWEK" SYs^MT " " 

..387OI. QCp^^,, r^.Th^ vor^-cove^^ \?y/%hiso seofictt-Zc^hs^ts of- 
furnishing ' all piant., ". labor., : ^%pri^^m -e^^vmsasby au^-^erfdrtni^ -aH-' 
operations lb.,cdnnectipn .^itbihe^Jjistaillati^i-.'Of ■* tfe -water- supply arid ;; 

sanita^:'sewer. sys^en^V a* 'the, Operator's.' Quart ers>v,an&. fche : Util"itf""- --; : ■■'■* ■• 
BuiXdi^;. compX^.Wj "in strict accordance •- with: this .section ©f' the- spefe-i^ ■ - ; 
f ica^ion"s.; ; and ^e ] applicable drawings > and subject, to.-.tne^tertos' and conditions 

of the" contract". "'" _. ; .' .,_ : :-. y_^ /: , .,. ,, , v.. cvo--. ..,: ,. : ;.■,/-. ■:..< ' ■•■■ ;-^-'- 

38-02., EXJCAVAZtON, TRENCHING AKP,-.BACKPILU-We.,:^ Excavatiton> 'trenching 
and "DackfiXlin| shall. conform to- applicable .requirements oS Section' J2. -''■ ■■■*' 

38-63- . Olkysk 'SlfePLY WEIXS. .- -'-Wells ^e'spetf^ied"a*-:in61ude* ;, -ubder--- : 
Section 3?. '",'.'. '/[-',.'-- .-..--■_ ..,,■;■' i-\. v.. -i -„ -J :-' - w- .■>"-■.-■ ■'.'.■■ 

3S-t&. APPtit&BLS £OT^ ie.folloving specification ■ - 

and standards, oif the issue's listed below but: referred- tof. thereafter by -'•' 
basic designation, on^^form apart : of . this .specification-: : 

a. Federal Specifications . - 

"'V',, ""'.'', '"■'" 0-C-lI4a "Calcium I^pchldrite, Technical, ^and ; . r v 

-. v Chlorinated —Lime,' Technical.- 

O-S-602 ' Senium Hypochlorite. ■-' '■ '?-.. -- 

-.::;. ; BBtC-120.. . Chlorine..- ;.-.. 

. QQ-Lr'15^'--, Isad^ Calking., ■.,',-•-■ 

;'V; !WW[-P-52ic ' . Pipe --.Fittings; Malleable' Iron, arid Steel' - ' : 
'.'•■#.'...:■' (Screwed) 150Pound. ' ' • 

'".' ~-'^r W-2-Jftlb . . Pipe; Wrought Iron (Welded, -Black or Zinc ;: 

Coated). 
,. r .._ BI-U-531a- , .Unions.; fe&lleable Iron or Steel. 
'"""" ' ; ", 'HH-Prll7 '. .-.-. Packing; Jute. Twisted. ' *'■ • 

,.",T : HH-P-119 ,. .} , Packing Material, Sewer Joint, Asphalt ■'"'- 

',-;,. ' ■■• , ■, :. Saturated Cellulose -^Fiber. ■-■■ '■' *. ' 

" ;, . /QQ-I.-652a. : Iron Castings, Gray. - : ■'■ . " 

.."'.;, . QQ-X^i56,,V lead-;. Calking > -■:.' .*'-■-'■... 

."'■ &.Am-l/ . . r i::[ _y.'. . ■■ ■■■'-..- - 

55-6-656 Bricks Building (Common). Clay; '■ ' : -'-'■"■' 

SS-C-192b Cements, Portland. 

. . , . .. SS-P-631b .,. , Pi^e, Clay Sewer.. "-.:;" ■■ ■. ,..-.; 
v " ';; \ 'J]\& Atn-i ■ ;.;;--- .;;■-■ ■ ^'"~'>,- ■-. .'■''':..'-" -%'~"~ '"'■ ' :: -'~ '■■■'. ■' ■ ;,; ' ''■-'■ - 
'"'"..* . SS-p-331a u - 7 -.. f*ipe AsbestpsrCementy .Sever Kon-Pressure. 
, - " : "; SS-S-169. ' --' ' . Sealer,.^ Joint > .Sewe.r-.Mineral-Filied, Hot-' 

.;; WWrP-tol... ;,. Pi^e> andifiperFittihgsj^Sbii'^Cas^ Iron.": "'"■'"■ 



;"■;.,;& 'Am-.^' 
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b. American Water Works Association Standard . - 

C601-54 Disinfecting Water Mains. 

38-05. WELL CHAMBER. - a. General . - The well chambers shall be 
constructed of brick, concrete or precast concrete rings with frost 
proof cast iron frame and covers , and in accordance vith the drawings. 
The well chambers shall have cast iron steps of approved design or 7/8 
inch diameter wrought iron rungs not less than 10 inches in width built 
into and thoroughly anchored in the walls and spaced uniformly 15 inches 
apart with alternate steps or rungs offset 6 inches. 

b. Concrete used in the chambers shall conform to require me nts. 
of Section 14. Brick shall conform to Federal Specification SS-B-656, 
hard. Concrete rings shall conform t a Federal Specification SS-P-375, 
except that the length of the sections may be .shorter as conditions 
require, the wall thickness shall be not less than k inches for 
vertical wall sections and not less than k-3/b inches for cone sections, 
and shall be reinforced with not less than 0.12 square inch of steel 

per foot of wall height. Joints between precast rings shall be fully- 
bedded in cement mortar and shall be smoothed to a uniform surface on 
both the interior and exterior of the chamber. 

c. Join tin g and Plastering . - Mortar for jointing and plastering 
shall consist of 1 part Portland eement and 2 parts fine sand. For brick 
work, lime may be added to the mortar in the amount of not more than 

25 percent of the- volume of cement. The joints shall be completely 
filled and shall be smooth and free from surplus mortar on the inside 
of the chamber. Brick chambers shall be plastered with l/2 inch of 
mortar- over the entire- outside surface of the walls, and then given a 
priming coat of aenhalt primer and a mop coat of asphalt. Brick shall 
be laid radially with every sixth course laid as a stretcher course. 

i* Fram es a nd Covers. - The frames and covers shall be cast 
iron of the frost procx dosign, the inner cover- shall be cast iron. 
The frame and cover shall have a combined weight of not less than U00 
pounds and shall conform to Federal Specification QQ-I-652- The letter 
"W" at least 2-inches high shall be scamped or cast into the covers, 
so as to be plainly visible. The frames and covers shall be set in a 
full cement mortar bed and the top of the cover shall be 3 inches 
higher than the finished or original ground. 

SL" Water-Lev el Testin g Device, Ga ge and Val ve. - A water-level 
testing device, consisting of a pipe or tube for insertion between the 
well casing and pump discharge column shall be provided in each well 
chamber installation. The pipe or tube shall extend to the bottom of 
the pump suction pipe,, and, shall be tagged or otherwise marked to show 
its exact length* Each water level testing device shall be furnished with 
all necessary fittings, a pressure gage calibrated in feet, a check valve, 
and a hand-operated air pump with the necessary connections . The testing 
device shall enable measurement of the water level in the well under any 
condition. 
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38-06. INSTALLATION OF WELL PIPING . - a. Drop Piping . - The 
suction ..and .pressure ...piping within the, wlX.~ casing shall -bevof wrought 
iron pipe with ^l&e; Ifa^.p "^ttimg .^5,^et,^elGfVf the/, ^umping^livel^;--. :;-.?■■ . . : 



,.;.,>.. jj-gfaiiK froy .Wel l,ghamber,to Bumssw -.-The .sauoxWoti -.add .\i. \ i' ;^:-.. ■ 
pressure ..pap^.f^ota well .chamber,, to- tfc&. pump, in- the -heater roptaratf thtf v.- t ., : . 
Utility Bldg;. 4^\t^e:-pump ; .ln.theV'ce^r^o^,the Operator' g v^uariters- ! r'i ■*:.': "-= 
shay. ; be wrought' iron and shall^^confor^ ,t ; o ; Kedexa, Sjfecif ic&tim W^E*Hl; 

(l) Specials an3 'fittings* shall be galvanized malleable 
iron conforming to .general S^clf ^Gatlo|i. |W r P~521„, type-I^v :■;■• , - 

cleaned of foreign' matter ^y;:'vir^ 7 brusl-4ng,a^d- so^ent~eton^,nandrn^ *■ ■ ■ 
then given one coat of coal-tar primer and two coats of coal-tar 
enamel, conforming, to, Mili$ary.,Specif ;Leatij?n iTO^lSl^O.- -After -- 

installation, fin4;test^:^';,flnal p©i?m#^^ ■■--: i .■.■■!- ■• 

shall be ffc^^:^ ■■ 

< *u c.---"Copper"Tublm.- ; -.:T&e' optl^ '©£ Copper : 't.ubdng7ma3f-be : -used ;-?^.-.: : .: 

in the piping frooi the well" chamber, to i&e ..pumps- .Tubing *toali--^ -^v .-' •; 
conforms ^ede^al B&&ftftfifr M-Mn^t^ 'M*xw*a^.,- s i-ktoti&s *V^ ■■*■■" . 
for underground work shall T?e cbmpress'iQn-patter%--:faared-fOr#oft 




proper flawing ttieeUV' 



v .«* Xl 'SSLSJSiSt* - ^e'vent piping f r o m the well. ; chamberS;-to/the- 
buildings shall be wrought iron or copper tubing as specified above. 

The piping sfiall be securely attached, to ; .the,buildings.ancl^oit$ie heights 
noted °n-the-Mlding x ^^ .,., ,;-•:?.. ,,,......,..:,.., : , : -.-.■•. .^.■:-T=:. .'...■ 

* i. I 8 " !^ ' ^F^ '•''"« '-^'valves' . sha&ie^all^brass ':ahd, -shall inform ' ■:■?■ ; ■■ v 
to Federal -Specification ^^V^/clasa^^.^lobe valves-on,the wsll pipi&F ■ 

.38^;-w^;-st^ . ,;/ 

furnish an* -install *»# (#; IQ/QOp; gali^ and, one, (li ;$0C^g a lloni buffed -:' * 
water storage 'tanK at; the r ;ipc^bns;.shpwri l ,pn.,the 'dfcravtings ,-■ -The :tante> - ' ■ 
shall be buried level with; earth cover;; of ;,^^."-(i-) 'ieet : :oveJ5*h«x.*^:.^f - - ■' 

Tine tfl.Tl.Kfi . -■:-.'.■,-■.. ..-■■;. «■-,.. •.-..;-■.■-' - ." ■ " ' • W 



+h- m nnn"* S-^ ve ^ BeddJSS- - ^avel bedding shall be installed around 

^^^-■^T^J^^^M^^^^^ the;d W ing„vThe^ravel shall 
be na*^ ■ sandy gravel; ;or gravelly, sand, of -the cQmpon e nts:Ssiing.:the-- No. - 

it q r *^!?^ Sle ^ No.: SO0. - 

dry w*W-tf Wtelefi re^aihed^n {be^No^U,^^ - 

stones ^shall-have^a-maximuth dimension of greater than.; if: inches.- r: : - r, 
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-c.-" Material . - The tanks shall be the horizontal steel type, 
welded construction and suitable for underground installation. The 
shell plates shall be at least l/4-inch thick and the head plates at 
least 5/l6-inch- thick. "Both tanks -shall be furnished with ah 18-inch 
diameter flanged manhole opening in the top, and -with a 2-inch -water 
tight fill pipe and' box. The manhole opening oh the. 10,000 gallon.. . 
tank shall have a hinged cover and lifting chain. A 36 -inch diameter ■ 1/4- 
inch thick steel access chamber with a metal checked plate cover. Access 
cover shall be furnished with a hasp and brass padlock. 

d. Painting . - After cleaning the tanks the interior surface 
shall be given a coat of Bitumastic (Dank Solution Paint or approved 
equal. Ihe exterior surfaces shall be given a 1/4-inch thick coating 
of Bitumastic 'fOB Enamel 'conforming to MIL-P-15147C. 

e. Subdrain and Filter Material ., - In addition to', the gravel. .. 
bedding specified in Subparagraph "b, the 10,000 gallon tank shall be 
provided with a 6-inch subgrade drain and filter material located as 
shown on the drawing. Subdrain pipe shall, be constructed of full 
diameter standard strength bell and spigot perforated clay pipe- The 
outlet pipe from the filter material out to grade shall be nonperf orated 
clay pipe. Material and installation shall conform to the paragraph 

Sewer lines" of this section of the specifications, except perforations 
shall be as called for under ASiM Designation C211. The subdrain pipe . 
shall be placed with the ' perforations down and laid in the pervious 
material to the dimensions noted on the drawing. Porous filter material 
around the subdrain shall be 3/4-inch concrete aggregate as specified 
under Section, C0HCRETS. " ' ' '■ 

38-09. WELL PUMPS. - a. The well pumps for the Utility Building 
and Operator's Quarters shall be of the jet type, two (2) pipe system 
capable of delivering 300 gallons per hour into, a hydropneumatic tank 
set at 60-psig in the Utility Building and 40 psig in the Operator's 
Quarters. The: pump shall be the centrifugal type with an all bronze - 
impeller, and mechanical shaft seal. The contractor shall not submit 
a pump for approval until the well has been completed. Depth capacity 
and drawdown data for the well must be submitted with the pump. However, 
for bidding purposes the contractor shall. base the contract price on 
a system at both sites with the foot valve located 150 feet below 
original ground and a maximum drawdown of 100 feet below original 
ground. Any increase in the cost resulting from changes of the pump 
setting after the well has been completed will be the subject of an 
equitable adjustment of the Contract commitment ■ ... 

' 5' Motors ' - Standard - KEMA. frame capacitor type jet pump motors, 
with solid shaft, ball bearing, totally enclosed fan cooled type suitable 
for operation on 3 phase 120/208 volt 60 cycle current in the Utility 
Building and single phase 120/240 volt 60 cycle current in the Operator's 
Quarters, shall- be used to operate the well pumps.. Ihe motors shall have 
built-in overload protection. 
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-.v-.ri-v- -..y, t -o-^etx..-;;-:. ghg.:^gfc^-Bha3.1:-- have an'AiEt-'tirtenze'-^ody;- abrbnze 
■ .-- j «>• nozzle; ;;iiiidS^^j^A***^!iiawe :& bronze • &oat;. -valve; and ,j»tr«lhefc*-' ; Piping 
"' within the wells ' shal;U bfc wrought: a-ron*. ^pxping-^f rt>m ^the^well chambers 
to the pumps shall be wrought iron or copper tubing as specified herein 

V'l;-^' ;-^. x ^ r .;.geij£^g*d^A:'.ffanitary well;.x;ap-shal^b^'pr^ided--t&"' 
';v.;'s^;pq^ in 

"'"-'■ .t^-iweil caphfor/.tfee. va&ex ievelLteSfci4^rdevice:.s-pecified- herein- for 

; [ Weli-&amber^. ;; •■., ,::,.■.'.■?■< ../O. ,;i::;1--. .■-:;.■,: ^'' ,■ .*: i.c ""- ,.- ; ^■'-■" ■ 

»*■>-;*- ' -■ • ^-.-e^, installation of Equipment ..! ■? ffhei contractor, shall install 
"-—' ; '-the 'tftwe rSq^pHent as shown, or specified" so" the pumps will start when 
the pressure is hO psig and stop when the pressure is 60 psig for the 
Utility jktilding and start when the press uresis 20 psig and stop when 
the pressure is k-0 psig at the Operator's Quarters. After the in- 
stallation has been completed the contractor 'Shall apply a hydrostatic 
pressure -of 75 pounds to the entire system from the well through the 
hydroprieujsatic tank for two (2) hours duration. During the test the 
contractor shall measure the capacities at the. available suction heads 
and the pressures on the suction and discharge side of the pumps and 
..s^all^^yer '..all. fces.t-'dat.a.to the Cbntractir^<^'icer. ■ ". 

' '■■}■■■ .^§r£0w SpSU&JZ&'ElON... r 35ie pumps and; the connecting line's t&ereto 
'.,.. shajjl,;>e .thoroughly disinfected :-with, chlorine, before being placed in 
" , g^'raliion,.. .The, amount pf chlorine. .;apiilied- shall' be- such as" to provide 
;., ^.V'dpsa^ge,. of not_l«sS; ; thaR\5P^pa'i^s:'iper'Jaiilion. Ine -chlorinating 
" material shall >e r introd^ced:.into >the.. s^retem,- and allowed a contact- 
period of not less than eight (8) hours, the heavily chlorinated water 
„ s|iall be jf lushed; from the system.; with clean- water us€il the residual 
; .', ci>£byine u content., is not -. greater l.tfian two-tenths^ parts per million. 
Al% ■ valves, in- water ^Lines being; disinfected' shall be > opened and closed 
, r several times during: the .18 hour^period.' Th&'i contractor may use either 
"Qf,.;$,ise following.. materials;;.. ,.■>.-. '.'. ' - 

, -,,,.;■■, ..Calciua te>ochlorite t andf Chlorinated Lime conforming to : re- 
^u^re^nte. ot Federal .Sioecif ication. 0-C -114. . "■■■•'! 

.'.[,[ ]" . t -Sodium I&pochlprite conforming to requirements of Federal 

. ;;;.Speci£^0ation'O--Sr6G^. . , ,.- r,-^ ^ ,: ■...■*-' 

38-11. LEACHING OHEKCH SYSTEM. - 'The leaching trench system shall 
. .be cons^us.te&in^&pcp^r^ the. drawings. 

^J; AXl.wprj;./ .including- .stripping.-, and; excavation^ .khail be performed 'in a 
'"' " m^'ner, -f;p avoid intermixing-. the tpplayers pf' &bil vith'the 1 underlying 
. , ; 6iateriaXs.^,n4 > thus creating a... more .impervious- base; upon which the -leaching 
',', trei^ch'^i^ ^..constructed. . •* -:.-...--.• - , -■.w.V ' ■':"''' ;■"■'-" * '•" 

'."■". '"■.<■, v ■■■„a- Distribution , ?ipe> .: ' - , distribution pi£e -in the leaching 

trenches' is" designed to spread the sewage over the area of the leaching 

trench. In order to accomplish this purpose, care must be exercised in 

38-5 49 



placing the pipe exactly as shown on the drawings. Leaching trenches 
shall be dug to the dimensions shown on the drawings, and with the sides 
of the trenches, as nearly vertical as possible. 

£• F:Llter Material . - Filter material shall be washed and 
screened gravel obtained from commercial source and shall be composed of 
hard, tough durable particles, free from adherent coating and shall not 
contain vegetable matter, nor soft, friable, thin or elongated particles. 
The gradation of the material shall meet with the approval of the Con- 
tracting Officer and shall be within the following gradation range: 



U.. S. Standard Sieve Size 

■■■: : .-■■ .-^ .-■:■. 

.'.:. v: . 3/v; : ':.-■ ■-.;;'■ 

• 3/8" 
No. k 
.. . ,., Ho... 10. 

•'..■;: ' No. W\ 



. percent i Passing by Weight 

~: /.' 65-166;:' . 

.' yjbrBo .'■■"■'■■ 

ho-jo 

, ,, 20-50 

■■■.;■.;-;-. ...0-15 ,. 

0-5 '...: 



c. Installation . - !Rie six inch clay bell -and-spigot pipe 
shall be. open, joint pipe, as called for, on. the drawings. Open joints 

. shall, be. 3/8-inah.. held i n alignment '■^y : -approved'"woodeh-'spac"ers le£t in 
place in the bell and shall have a piece of 30-pound roofing felt k inches 
wide laid over the top half. of the joint. After -backfilling trenches 
with filter material to, the depths shown,, the balance of the trench shall 
be h^ckf ;Llled with earth;fill,' : l^ttly,. tamped 'by, hand..'. ./ 

;' 38-12. ,SEVffiK LINES 1 .:-- a.; L Materials . ,' -"The sewer lines from five 
feet outside the' Ut^ty ( Bulging i : ai=d Operator's Quarters to the -inlet 
of the septic tanks, and from. -the outlet, of ...the "septic tanks to the : - 
beginning" of the leaching trends systems .shall , be ..vitrified clay, bell- 
and -spigot pipe arid' fittings, ""standard: 'strength deep and wide socket" ' 
pipe conforming to Federal Specification SS-P-36ib- . A.llpipe ; will be 
'inspected, upon 'delivery and'.suclV.as.'does. not conform 'to the requirements 
of the contract shall be rejected and must be removed by the contractor. 
The contractor shall furnish all,. labor necessary 'to. -assist the inspector 
m inspecting the .material.' . At, .the .option of the contractor, asbestos 
cement pipe conforming .t.o "Federal Speqlfication.SS-P-331a, Class '■!-■ may 
be used in lieu of, clay pipe for sewer lines- .-, . • ■ "... 

• ' ^-: Installatipn . * feipe of. the, required size : shall Inlaid 

to conform to the lines and. grades,. shown on the drawings or as: established 
by the Contracting Officer; ' Each pipe shall : be so laid as to form a 
close Joint with the next adjoining pipe and bring the inverts continuously 
to the required grade. The b,otfcoms of pipe,- trenches; shall be shaped to 
give full- support to the lower quadrant ' of . -each pipe, so that the pipes 
shall have a continuous and even bearing" and equally distributed pre ssure 
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upon them.; Suitable bell holes shall be dug about pipe bells- , to -provide- ■ 
S' JZ"^ "&&■■ UE ^- ^ "•■' ^ 4^end^,/ connections'' s^l% - "', 
^t ^V^. 3 " 01 ?^^^?^*^^ b ^c&es\- 6 ^"fit.tinis,::0p S n , e n^Vo£;:.: ' 
Pipe and brashes f ||1 W;;s e alea^ith:vi t ri ? iI.clay;^o W eS:lcu?^°' ^ *\ 
Si^° e ^ ;a ^?^ b KTOer'tei%^^^ 

or about tM^pipelDefgre; the"- Joint hW,*ecQme^hQr Q «ghIy . S et.'\walking ' . ' 

until they are^re* ; : witH d arth ^ i/^^^JsW^W^-;'.. I' 
be necessary to taking the earth and backfilling'; Ali'openinfs to tte """ 
o^£r%at*8aI ? ' ^^^^ ; E-tecte4 ^..prevent ; the e fi tra R ce qf B# t h 



... £'•. ;Si2fe-" ■''"-Bell-and-Spigofjoirits'shali be' made 'wittC-- '^ - -.,-. 

S^r^ ^f = ompound unless otherwise specified, The compound *~ "' " 
CT7 heated , to the proper temperature to permit rapid pourirac -and to <■- 
obtain a stronfe-adhesioif pfr^he e'b^Ouhil to -^-Spe.^^S^afSe ' - 
of the mol*erf. e tepbuM^haia; W between 356 degrees ? £ Sl'tlodelSsH " '' ^ 

sh2i t^^l^T^'?^? spabe - ".: u »»o^; ; tte.:annui£:s P a^:-/'-:.::':::- i r'-:'. 

shall tHea-be veil calked with" jute or oakum'. The de'pth^of the packi« -:":■ -: r •-';.- 

S™ tb S SU f f i° ^ leaVe a SpaCe 0r at least ° ne <D *»* measuSd l?S "'""^ ; " 
Sff^i"^^**^— -■ ^^^t^ .is made .with the-pipS in- 
its final -leeaiion a-suitable joint Gunner dipped into thick oudor'"- - 
grout t^fermK easy; ««■**? when the : joint ''l^WoffinS $*£&' "*" *'* 
around the-pipe^leaving^n opening' at the to? 'of 'ttfrunner. Sfe "• •■■ 

filled and as rapidly as possible .without entrapping air. After th P 

compound *f^W^ru&T ^^.^Sfeg;^: , ,„ w , 

be poured be fore- the- pipe is lowered, in which case th^TjIiSt ihal?be I ■' "-»"* : " 

poured with the pipe in vertical position without thl u S f of thfru'nner .' " "' " 

The compound shall have thoroughly .set. before the ,p.ipe is placed. £7Z 

trench and the jpipe shall b^; handled wfehou\ defqr^J^e^t.^, %, ,., , r ,,, : 

UtililvluVldSTf Iff' -■'&■***&■ "- 'toe'seltid tank' for the" ' '' ^''^ 
utility Building shall have a minimum working capacity of 1250 

gallons, Mttft* toe-Operator^ ; Quartet rSiimu! 'working Scity J?., -. 

of 800 gallons.- : lank shall be -fabricated' of' 12 gage steel' and coated "' " " 

inside and out with a bituminous material applied hot as .tSarf 
with the manufacturer. The tanks shall be of the horizontal type and 
be equipped with two (2) access manholes, a minimum of IS incheTin 
diameter over the inlet and outlet baffle plates. Access chimneys 

vWed w?tn e S *° * he J""* 8 Snd eXtended UP to « rade and sh *" ** Pro- 
vided with solid removable covers. The tanks shall be installed in a 

lZll*°l t° n °L* ^-^ graVel beddtog as s * eclfie * underwater 
storage tanks. Shop drawings shall be submitted for approval. 

of th. «+ Jri + Pr f cast -^ ei 5°^=ed concrete tanks nay be used in lieu 
\ ?! steel tanks. If this option is exercised the contractor shall 
submit detail drawings of the proposed tanks and shall receive approval 

too n \% a T B t Pr T° r *? Start 0f Work on this ««>• Concrete shall Let a 
^000 p.s.i. test. Installation shall be as, specified for steel tanks above? 
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38-1**. VENTS AND CIEANGUT.' 1 - The "" cleanout shall be connected to 
the 6-inch V.C. sewer line by means" of -a". 6" CI- soil pipe wye branch 
and extended 6 in. above grade with 6" C? .J- soil.pipe, : . Vents on the 
leaching trench 'system "shall be connected to the 6". V.C.. pipe by. means • . 
of a 6" C.I* -soil pipe tee and extended to 6 in. -above grade with 6. 
C.I- soil pipe'. The bell "of the open pipe above ".grade shall be fitted 
vith aCI. grate on the Vent pipes and C.I, solid coyer for the clean- 
out. Cast iron soil pipe shall conform, to "the applicable paragraph 
in the section 1 on ,l PlumbiIlg ,, and shall be extra heavy weight pipe.. 

-■ 38-15. ClEANUP. * Upon completion of the installation of the . 
water and sewer systems, well chambers, water storage tanks and 
appurtenances, all debris and surplus materials resulting from the work 
shall be removed. 

38-16. PAYMENT. - a. Payment for all work specified in this 
section (except' otherwise specified) will be included, in the following - 
lump sum prices for : the various features of work. The -tank at the 
Flood Control Gate Shaft will be included for payment purposes under 
the lump sum price for Item No. 100, "Water Distribution System - Utility 
Building Area." 

b. All work relative to water distribution systems including. ■ 
the well pumps, and piping thereto from. the yell chambers will be included 
in the applicable lump sum contract prices for Items Hos...l00 and 101, 
"Water Distribution System. " 

c. All work relative to the sewage disposal system, will be 
included in. the applicable lump sum contract prices for Items Nos. 102 and 
103, "Sewage Disposal System/ 1 

d. The vent pipe and the suction line from the 500 gallon 
tank to the gate shaft structure will be included under the lump sum 
contract price for Item 68, "Flood Control Gate Shaft - Miscellaneous." 

e. The above lump sum contract prices shall Include'.all costs 
in connection with excavation (except rock), filling and backfilling. 
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SECTION 1*0 ( _ 

40-01. GEKERAL. - a. Scope ■ - (l) The work covered "by this 
sections of: ithef, specifications: consists of ■ f urh'i'shi-rig) all plant, labor, 
equipment ,o appliances: and materials- and- i , rf'-"gfcb?ff03rimrig'-&X& '"djfeirdt&dhe 
in connection with preparation of surfaces, application of all-'ps&it 
or other materials, and the manufacture of paints, paint materials, 
and;^iiri'scfellianepiis ; .niateria-l's'"i inetfi'fint&t; there'tO',T (except as otherwise 
':at:at.e^');C;OHipl«te:i'n ; . -strict: aee&rteifceh.with-,-th>- spef^ificStl^ns'afta-'-'" 
the applicable drawings', janSr^Ub^^tcvto^ttasfffceytoS &nd '^bndl'tions ' ■■■" 
of the contract. 

Lo.v. - - i 'j ■-.: ■■; f. ;■;(&) ::$urf ac$a 4 b') be< painted sttall r£fce'lve-- the : treatment 
and number ofi^bats'jpr^sGritedCiiti^h^'^i^i^'Bcfeedta^/"'''^'-"-'---'" ■*- " ;x " 

.;;■.,:•.;■;■„<;■. .it-. feU -yRequirete^ts; .^-: ^-Kb |&&ttfc^uhder^his( section will be 
applied tbrthe following «teria;ls'. * "c'rio ':"• ■ ?-,'::-'.:.■■>::& Uy.zi i-i :.-y--z-: : y : 

(l) Metal surfaces that are to be encased or embedded 

ihv-eohcrete^j '>""-• ::-.■? ■.■: , J , -.?.'-l ■ • ^:->.i- M-; ;l ll;: : ?";o 'yuJ"r >; J;/. - ; : 



and steel^texeeipt as ' specif ically s^aiied) ■:' -'' v..': i^xrc^'-.-.y. ,i.-j .:■,':'■:■ 
(3) Copper, brass, bronze, or plated work. >-.v'\;i - \ 
(h) Aluminum surfaces. 
*~(5) Concrete surfaces. 
. ■■:<.'■■-/ . ^\ (6) Factory finished dt^rns ,:'.'- : : ; '.'t-;: l'"i-\.z~: 
• ■'■■-■]■- .:'■'■'-. (7) Corrosion resdatirig-'s&eel:. ■■"■-;- ?-~ ■'!.-' ..-.■■' r?v -- 
[.'.:r;.;:'; .*»: .' *■- (&) '; Items: .iMc-lud'ed -to isje. Jainted ^under other sections 
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v„-^ .■■r.-;i-.£- ;-.- Bef.indjt xQnsr'-and :K Gmeacjlature :r:>-j( : L) ; Paint-.:-.vio;'Thei-'term 
"paiyri'fc''!. ; -as~used herein r includes ■e^fet'ons^ &t&l^&i"' 

varnishes:;:: sealers,;; and .other: cfosfcibngs.> rorgere&eior .i ; n'Dir'garifcv : Whether 
.-they.- fee- rused -atf-prime^" . intermediate:; r-.prrfind.sh 1 '' boats'. ..- This -de^ihiP- 
tion ! .dd,es;;,not:.lncl.u'die: troweled; .or .-m^talJ-sprayeid'^coatin^s-^-' " ; ■ ,:i 

■•■-• ; v.v.. ■.:.-:;(£) Shop^Palnti-ng.:. - The 'term- "shop -paihtihg", as ■'■■'■ 
referred;, jfo. -herein iahd/or, .oh the-, drawings", •'Cdvers-'Opefatibhs'' conducted 
?,onp©int.ing 1 :.materi^l;:or- equipment -Shi a shbp.^or " plant .-"before s'hipment 
to the.:si,te.! Of- ere.cti£h; or .:i-net'allat"ion"^ : ■ ■' rw;';- 1 </.< . ; ..; Y-o -<':'>-' : / 
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(3) Field Painting. - The term "field painting", as 
referred to herein and/or on the drawings;, covers the application of 
paint coats at the construction site. 

..-(4;).- . New, surfaces -refers' : tp'"unpadnted ; -surfaces.- of- 
newly. fabricated: structures.; and. items which.- are tp receive. paint- .; 
■coats. _ : ; -•,'■;--.,-■ .,-.■■■, 

■■;■■"■ {3) ■ Touch-up .painting refers tp^the application pf-; 
paint on small, areas ; of painted surfaces.vto. repair, mars-, and-, scratches ■ 
and to restore. -the-, coating to an- unbroken epnditipn.- -, .-.■.■ <■•... - 

(6) Repainting designates the cleaning and recoating 
of extensive areas on, which. the. existing- coatings -have -deteriorated 
or otherwise do not provide. adequate surface protection. - 

. ■; ■. ■ (?). /.-Blast : clea,ning-' .designates the cleaning; of.. surf aces 
by forceful impingement of abrasive particles- thereon by air blast -.; 
or centrifugal action and includes sandblasting and gritblasting. 

3- Standard Specifications . - Materials specified herein -. 
to meet the requirements of standard specifications published by 
national-.authorities' : shaXl-;CpnfQ3?tn : _w^th- the; issue -in- effect on the 
date of invitation for bids. National.-, authorities publishing -standard: 
specifications referred to herein with the abbreviations used are as 
follows. ..,. 



Agency Abbreviation 

Office of Standardization, Dept. of Defense MIL or JAW 

General Service Administration; .-.. f *-; Fed. Spec. 

American Society for Testing Materials ASTM Spec. 

American Waterworks Association:.;' .- , .- -_ . AWW-A Spec. 

-£■ Samples- and .Tests . - ; Qne^quart samples of each batch 
of each type and color of paint proposed for use shall be submitted 
to the Contracting. Officer .and .approval thereof received before the 
material -represented : by - the,-. s-ampleVisTused "on ".the "projects. ;". -Where '■.-.-■ 
specifically .indicated 'here.-in.rpatjWher.e .indicated- in. a Standard Spec-; 
ification.for a finished paint... product;,, .separate, samples -.of ingredient 
materials will be - required ;,;- ; The;-ingl:.ed;ient: samples when .furnished, . 
shall be clearly identified by commercial name, trade designation, 
batch number and .§uch other. -data as^ may be deemed -necessary. Sampling 
at the .paint, factory under proper supervision. will be permitted. In , 
addition to furnishing .samples, the : .. contractor-shall submit, certified . 
reports of tests thereof to the Contracting Off icer, indicating 
compliance with the specifications . 
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. , £-. Parent . - Payment for all work performed and for all 
materials fufnishgg^urider '-this section of -;tne 'specifications wl'U, '■'? 
^beinclu'ded " : in tlie\cpn'tVact prices' for : tn ; e .itemVon which th^ work is 
■ performed ,;-a^- to which" 'the "materials; ;a're applied'/'' ''.'""'', '/''""; V' - : 

_ Surfaces:- 'to' be fainted shall- ,be'-clea& before- ? appl^in^'faihtlr^surf ace 
v -treatments;- -Ofe 'r^ftfeval 'of oil 'and' grease' shall,' ^n'gehera,!/ be" l " '"' 
( acc6m£HBhed with'n|inBral :: -spirits ; ;or dtheV ; ipv-t'oxi6ity 'solvenlx having 
a: ^sh £°;int* -above l60o pv before ';tnfechanica : l cleknirig;is:'started':: \,;" 
Solvent ;clednin g ; shall be. done w^th clean, pX'oths and' ^lean 'fluids^ toU 
avdid; leaving a. thin .film pf/. greasy! .rescue; pn the" .surfaces.' .being cleaned . 
^re/ fi blast cleaning is Used,/; minor amounts.; o^'-gre^^'and" oil.ppntai'inants 
heed, not: be removed with solvents' provided' the. abrasive,' is. not ire-"" ' '■' 
^^ed a'ilk' reused' and /pr'pvided.the" blast' cleaning process, by i^eat, 
IfeJVes^-th-e. surfaces ^^X^pXf^^pf-j^ekse'eir^„Q%X t l 'X&eani%' iand', 
^^feWS'^Xl be so "programmed that dust pr othe'r^cont^minants J &pr? ". 
the ; : cleaning process, dp' hot. fall pn. wet,''new£y.paihted- : "sin-fa^es/ -''.^"''. 
Surfaces not intended' to be painted" shall" be suiWbly protected' from''' 
the. effects of cleaning and paintir^.. operations,. .^FahxjLcated, assembled 
item.s .which are' normally . cleaned 'and 'painted" •in'' the shop, in accordance 
witfr the; manufacturer's standard practice' will b ( e cQ^U^$&-}qp''- : ' ""'' : 
exemptioh from" the'detaiied ; cieaning..arid ^aintir^ ; reguiremp.pts^set" ■ '-,' 
forth .■herein', .■-upp^-..sp6Gif -ic- -recast 6t the . contractor. ; 'f fehije-f ^sied 
,. i . an< ? °^ er ' Wre:"m"etal-..6ti*f^6-es^^ 

'will requite ;teiii6fary'' pro'tec'tioh-'during constru6t:ipi?/^"shaii :! beV treated 
with';rust-prevent'ive;'6om^ound L '' conforming' to^'fctL' Spec'. j^t-6'%6l^A ,','.' 
Grade I,; unless otherwise speelfl<iaily;:iiidic6ied\''""'teir6^a6le\''equipn^,n i t 
adjacent to surfaces- to be /painted shall,' if /necessary, ie : 'disconhected 
-and moved to permit, cleaning" and paintihg'of ; said : 'surfaces^ ; 'and"re- a ' 
placed by Workmen 'Skilled in "trie trades 'ihv6lyed.-' ; "' : ;! "'' -■■""'"''■''" ■■ :; -- r ■"■'■ 

;'..., ' b; 'Cleanihg" and ' Preparat ion ;of 'l^errous^Suf fa'^ / - . : ' { (tT SUr- 
faces ^n "Exterior/or Interior ;AtmoSjiheric; ; ;E^posure; -;^err6us^urfaces 
which will bp completely ''and""c6ntihupusIy J in;hormdl. exterior ; or/ '' ;: : " 
interior /atmospheric" exposure '(see. schedule'} 'shall be: cleaned' in 'the' ": 
shop -pr^ -place of ■-manufacture-. 'OreaWrdirt,; and other" Soiling sub-r ' '"" 
stances -shall be removed by means of. emulsions, ste'im^^solvents^'ind/or 
other approved method's; ; 'Rust and loose mill'scaie'shali'lbe" removed 
by ^high-speed power brushing, "scraping^ chipping, ' ; cEis;c-sahding; : or" : '' ; ' 
,, 9th ^. i ." a P? r( ?^ d .. 71 ?^ nS ; . Preparation of sWfaces/by 'blasting' to at/least 
'the degree J bf surf S'ce' : cieanilne : ss ; ' indicator for '' the 1 /other' ; methods" : df : ' 
S3ech [ ? rt ^ ca:L . ;c' le a'«irig ma'y : Wused at the r '6pt : ioh pf'"the ; .' : c6ntractor. ' ; aie ' 
use -of 'chipping 't'dols' with -action ; so severe "as : to ' y prclduc;^;ctitsV purrs' ; 
and "Other forms -'of -;excessiye r ' ; surface' rougnhe;s ; s' will ! no ; t'' i 'be",^P'rmitte:d : 
"Tight" -mill -scale, ; £.e\, that which' can : not ; be : "lifted by" r: a;i3p : i"yihg :T: "'a ; '"' 
^ ha ^ p * niie ,. to ^ %d a e r wli1 '' - fe ^ermi^ted "//mrior : amounts" pf .;r£sldual 
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rust, not removable except by thorough blast cleaning, will be per- 
mitted but stratified rust (scale) shall be removed in any event. Welds 
and adjacent surfaces to' the extent affected by welding shall be given 
special treatment by scraping, chipping, and wire brushing to insure 
that flux, slag and weld spatter are removed. Following mechanical 
cleaning, the weld and adjacent surfaces shall be treated with a 
phosphoric acid solution conforming to Military Specification MIL-M-10578B, 
Type II, diluted in the proportion of 1 volume of base material to 
k parts of clean water. The diluted material shall be applied by brush 
or sponge' and allowed to remain one-half minute or longer, followed 
by thorough wiping with clean wet rags. Surfaces shall 'be primed in 
the shop as soon as practicable after cleaning with the linseed oil 
type primer specified for atmospheric exposed steel. ' (See schedule). 
Weathering of fabricated, unpainted steel for any purpose will not he 
permitted unless the surfaces are subsequently to be blast cleaned of 
all mill scale and rust to base metal. Prior to applying subsequent 
coats, all welds and other damaged areas of shop-primed surfaces shall 
be field cleaned and reprimed as previously specified. 

(2) Cleaning and Pretreatment of Ferrous Surfaces in 
Underwater Exposure. - Surfaces of structural components which will 
be subject to extended periods of immersion or otherwise as required 
(see schedule) shall be cleaned of all_rust ., mill scale and other 
foreign patter to_ base metal by d ry b last cleaning. Blast cleaning 
shallbedone in the field after erection unless specifically authorized 
otherwise by the Contracting Officer. Surfaces to be coated which 
will not be accessible after erection shall be cleaned and painted 
before becoming inaccessible. The cleaned surfaces shall be of a 
uniform gray-white metallic color, completely free of mill scale, rust, 
oxide, paint, welding slag, weld spatter or other foreign material. 
Where necessary, power tools shall be used in conjunction with blast 
cleaning to effect the removal of weld spatter and heavy, stratified 
rust scale. Blast cleaning shall be accomplished with. sand, crushed 
iron or steel grit or synthetic nonmetallic grit of such particle 
shape, hardness and gradation as to effectively clean the metal and 
leave a roughened surface suitable for tenacious adhesion of subsequent 
coatings. The maximum particle size of any type of abrasive shall 
be no larger than that passing a No. l6 mesh screen, U. S. sieve series. 
Kbnmetallic abrasives shall be dustfree and no more than lOfo shall 
pass a Kb. 50 mesh sieve.' The contractor shall take all' precautions 
to prevent damage to machinery and surfaces not requiring blast cleaning 
and to prevent dust from settling into any adjacent films of wet 
paint. As soon after cleaning as practicable and prior to the forma- 
tion of any detectable condensation or corrosion, all blast-cleaned 
ferrous surfaces shall be cleaned of dust and abrasive particles by 
brushing, vacuum and/or blow-down with clean, dry compressed air, 
and given the first coat of paint including any pretre'atment, required 
by the schedule. In no event, shall blast-cleaned surfaces stand 
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overnight .Without having' received ,1^e.;s^ec4f;i#-pret^eatment--'an(a/or 
the'f irst Cpa.t of paint pres.'crlb^'.'^^the schedule >-■ . Structural ■"■: 
features' 'Pr components, such. as .which raake. (: up',a single -integral- sur- 
face arid' which are subject 'in/part-: to atmospheric ; exppsure and in. 
, .part ■to "immersion in water, shall.'be prepared. , and, painted .as:: though.' 
"the entire;" component were subject.. to,, immersion.,.. Surfaces, requiring 
complete removal, of mill. sc^le'.sh,all-.be cleaned, in; the, field', except 
, that: ^updn 'written request by. the\ contractor, the Contracting Officer 
''may 'authorise ,'roill..qr shop, cleaning .of assembled .or partially 'assembled 
coniponehts^' specified to receive a. vinyl .type paint system i .' ...0?he"..eur- 
faces,/ if 'shop-cleaned, shall 'be blasted,' pretreated -'if required-,.,, 
arid coated' with. .the .paint specified in :t'he. schedule .for the first ■ 
' ] - ' c-dat . ''■ The "dry film thickness , of .the shpp^ applied" coating shall , be . 
2.0 to 2.5 mils, irrespective "of the number of passes or coats 'required 
to .achieve this thickness,. . This, pre-erection . ; oj» construction period 
. ' cPating^shall be' maintained' in good, condition 'by ; "r.eele,aning and ■ 
": touching up' a ny^ areas damaged^ during: the -cq.nst ruction -period. , Prior 

'to' the field, application of subsequent "coats to ;ob,tain the..p.res;cribed 
' "total film;' thickness, sq'i-led' area's .pf the -pre-erection coating -:shall' 
be'^thdioughly cleaned with mineral spirits and. all welds "or -other - 
unpai^ted or" damaged areas shall be, cleaned .and primed in sucb'.a. -manner 
"a's'tb make them equivalent to adjacent, undamaged paint surfaces. . 

■ ■■-• S.' ■ Cleaning of Galvanized Surfaces.. ■ i -^ .Unless otherwise 
spe : cifi'qally'"j>rovided, galvanised surfaces shall not be painted.. . .-■■ 
WhereVsucK'surfaces. are specified, to .be painted, they shall be '-.' 
f.irst r washe'd"'wi^h, clean' mineral spirits and. then coated. "by ; spray, .■ 
" swab p£ 'brush* with yinyl type wash coat conforming to MIL Spec. 
MII.-P- 15328te (see", specific directions for; application of. vinyl type 
coatirigs) preparatory .to.. receiving: the specified paint coats .. ■' 

'..".,':", .d. . Wood; Surfaces ^ - (I) Wood surfaces, -except surfaces ' 
'to be ..given natural finish, .-shall be .primed" -and -finish-coated as ; 
specified in the painting schedule herein. Open grained woods to .' 
be painted, such as oak or mahogany, shall be treated with wood 
filler prior to priming- and ..prepared for painting as hereinafter 
specif ied.' Wood ■ surf a'ces to; ; be;;;paihted sha^ll'be'cleaned.pf all ■ 
dirt., ; pil, or other foreign substances with\mineral spirits, .scrapers, 
,s.andpaper, "and/pr .wirebrush. , Finished.. surf aces exposed to view 
shall be made smooth by sandpapering. ../ill .exterior.. woodwork, including 
ndllwork,. exterior siding, -and wood members that will be in contact ... 
with '.masonry, .shall 'be .given a coat" of the specified, first-coat 
material on' all sides and edges before installation. The built-in .- 
surfaces of window sills shall be double-primed. Glazing rabbets 
and beads in exterior .sash and doors shall be, v dpuble-primed prior 
to glazing. Parting "strips of wood .doubIfe-huhg : : wihcE6ws. r shall, be .._ 
treated with two coats of boiled linseed oil. Edges' of " door's that 
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have been trimmed during hanging and fitting shall be given a coat 
of the specified first-coat material. Small, dry, seasoned knots 
shall, be surface scraped and thoroughly cleaned, and shall be given 
a thin coat of knot sealer conforming to Military Specification 
MIL-S-12935 before application of the priming coat. Pitch on large, 
open, unseasoned knots and all other beads or streaks of pitch shall 
be scraped off, or if still soft, shall be removed with mineral spirits 
or turpentine and the resinous area thinly coated with knot sealer. 
After priming, all holes and imperfections in finish surfaces shall 
be filled with putty or plastic wood-filler colored to match the finish 
coat, allowed to dry, and sandpapered smooth. Unless otherwise 
authorized, .painting shall proceed, only when, the- moisture content of 
the wood ;d.oes not exceed 12 percent .as measured by a. moisture meter. 
Painting of exterior wood siding shall. proceed, 'insofar as is practicable, 
only.after interior masonry work has^ dried. 

."(2) Interior ' wood surfaces" to 'receive natural, finish, 
except ,as. hereinafter, specified, ; shall" be' stained to ■ the - approved"' shade 
and.: lightly* sanded." Oak and .ether .open-grain wood' "shall' be. given the 
same .treatment .'arid, in addition, shall '.be 'given a coat of -.paste wood 
filler-. not , less than 8 hours after the application 'of stain, Excess" 
filler; shall be removed and .the surface then sanded smooth. -Each 
varnish coat shall be ^lightly ; sanded "prior to" application of .subsequent 
coat . ■■"'.■- 

■ .-: ..' '." (3) " Interior :wood .floors' shali'be well sanded with' a 
power sanding machine before finishing, working in the direction of 
the, grain -p"f .the wood as ■ far as possible.' No. 3 sandpaper shall be" 
used for the 'first rough^sanding followed by No. l-l/2 -.sandpaper .and 
finally .by , No. "sandpaper. No-traffic will.be- permitted on the., 
floor between the last sanding and application of the. finish- . Oak 
and similar' ope'n-grained woods shall be 'filled with wood, filler and 
all- ?excess filler removed. Each coat of sealer applied to floors shall 
be power .-buffed with tine steel wool to remove raised grain and excess 
sealer, final ctiat ; of 'sealer : shali'be allowed -to dry one week before 
waxing..- . ' . . -.•-■■,■■ 

eV Surface- Preparation of Plaster Surfaces . - Prior, to 
painting,., care"" shall be taken to insure that piaster "surfaces are; ' 
thoroughly dry and clean and free from grit, loose plaster,, and sur- 
face . irregularities . Cracks and holes shall be repaired yith -approved 
patching materials, properly keyed to the existing surfaces and sand- 
papered smooth. Plaster shall be permitted to. age the minimum number 
of. -days prescribed in the schedule before application of the first 
coat of paint. 

£ . Fabric 'C overing. - Fabric covering over insulation 
on pipes, ducts",""and : other' equipment shall be given a heavy coat of 
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nonpenetrating size to which subsequent paint coats will, permanently 

adhere. The size shall ,be, applied: itf 'such raanher' 'as^ td/cWpletely- . 
seal' the surface.:.;;. A^uffic^eKt^a^outit^ of } funsieiaay ake;nt.! shall' be, 
added ! io ■' tfte .size. arid, each finish' coat' - of pa int ' thereafter J ' to render 
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the-paint;'pr;.size', - .-One. ..percent of ; -one 'of 'the "phen : 6r mercuric compounds 
or % percent ;tet.r^chlor.o'pheno'l..-is acceptable "for Oil-base;" materials.',.- 
Four' percent \so^iub,' ; t'etrachlorophenate is aeceptabip J ''for'^water-e'niulsion 
'■paints !; ;aiid sizes', percentages; are based oh ; ' : the 'ndhvblktii!e v'elaiple-'-. 
content of' the, paint:.:",,' "; y ■. : ,. ■■•■• •■.'■■'^•■r ! -.- - '■ '■■ : ^-" : : '' : .; ;."l'\.'r ".'.■" '[■,'.: 

>■ v ; : ;^- : 03.; ^P^J^^Pfe^TXON.: -*; : :-a: i &erieral ; '-' fril'Voyfc shall be 
done; 'ifr a ."wprlonanlike ; manner - f - .-, so theft ■ theTfnTshed'"' coating,'; uj'i^"vbe ; - .', ; 
free from' helidays, pinholes, bubbles, runs, drops, ridges, waves', 
laps, unnecessary brush marks and variations in color, texture, and 




■welds-,' rivets-,; ;a;nd; pthe? surface .irregularities. ''shall- receive' ' special' 
attention to 'insure;' thai;: they ..receive, an :adequate : ^Hicttnefti of rpaihV". 
Care. -shall- ''be'' eke'rcised' "d.urinp>spraying.< to- -hold th'e nozzle jterpendicular 
to and sufficiently; close, to tjie s.urf.aces',,b'eing ^ainted v to v aYpi.d' .ips,s,. 
of material^ into the air, '.or the .bridging -over of ^ crevices' a riS cprneps. 
Spray equipment shall.be" equipped. with, traps > Separators, 'mechaiiipaiv _ 
agitators; pressure gages and" pressure regulators--'/ Mrcaps/ ftpzztfesj/' 
and: needles ; shall be;"as 'recomme.nded. by .the spray ■■equipmeh^'Wnufac.turfer 
for the -material being applied,'.. Spray pai,nti-ng;shaia be ' 'supplemented;'; ' 
by brushing ■or Mother means/wher.e necessary -to. properly eoat "-'cYev^ces ; ', : ; 
pqcketsy-.'i'nterior'-'angle^'and all. other .surfaces- .which- cannot W ' ;: '.- .: ' 
satisfactorily' coated ; b^' spray .:_'; Respiratory shall be wbrh.by' , all'' ;; :; \[ 
persons%enga^ed- ; or'assl^tiftg in,, spray painting, --..-.v ; ■■'■ '■"'■-■'■-" [: /''f' r '':'^ 

■-^W "'Falnfr ; 3f^ . 

All paint, "'"when applied,' .shal^ p^oy^ "^ 

smooth, even surface. Pigmented 'paints shall be furnished in con- 
tainers not larger than. 5 gallons- . ^Paints : shall ,be.rtfeotoughiy stirred, 
strained ■•and'' fe'pt : a't'"' a uniform 'consistency -\du^ : 'faste; ; 

pigments, - specif ied' :; to be" added 'at the time -of : .Use,: shall-be, mixed'' -\' ir - 
as follows: ' place ; the pigment/ in. .a separate ^container :and add" small:: 
increments of ; the' -required vehicle or "base ;pa.int,, -.with ■-thordugh'stfi'i'ing, 
until a /viscous-, -smooth', 'hdmpgene-ous.,,lump"free raixtureMs ^obtainfe'dF ;\ 
Mix in '"the remainder ''of "the vehicle., or base, paint by-boxing and '■'"*'■ '' ~" ' 
stirring . : - ^Powdered metallic pigments, added at the .,time ; ^of ' us'ey' : "■"-' ■ ■ ■ 
shall be : mix-ed" by adding '.'the, powder in small increments to about' ■ 
oner-third- Of the' required t>a?e .paint, oas vehicle,;; with' thorough 1 : -mixing : "' .' 
to obtain a'- smooth ■fixture;.;/ The remainder, of the. vehicle.- or- base - '■'"-'" 
paint" shall -theh : be; thoroughly, stirred,, in. . .-Where -.necessary, in ■■ 
the opinion of the' : inspector," to,. suit, conditions 'of surface;' temperature, 
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weather, and . method of application, the' packaged paint may be 
thinned immediately prior tc use by the addition of not .more than 
one pint per gallon of . the proper thinner ' provided that in no case 
shall the paint be reduced more than is, absolutely necessary to obtain 
the^ proper application characteristics.. Vinyl paints may be thinned 
more than the maximum indicated above .(see specific directions for 
applying. vinyl, type paints) . Paint shall be delivered to the job in 
unbroken containers which shall show the .'.designated name,' formula, or 
specification number, color, batch number, any. special directions, 
manufacturer and date of manufacture, all of which shall be plainly 
legible at the time of use. Paints which can be harmed by exposure to 
coid weather .shall be stored in heated, shelters . During application, 
the paint in the spray tank or other working container shall be not 
less than 5.0°.. P. 

c. Atmospheric Conditio ns . - Except as. specified or required 
for certain water- thinned paints , paints shall be applied only to sur- 
faces, which; are completely free of moisture. as determined by sight 

or, touch. In-.no case shall any paint be. applied, to surfaces upon 
which there is visible frost pr ice. While, painting is being done, 
the, temperature of the surfaces to be painted and of atmosphere in 
contact therewith, shall be maintained at or above ^50 p.^ except 
that in no event shall latex type (water-thinned) paints be applied 
at air and surface temperatures which are low enough to detrimentally 
affect, the formation and character of- the dried film. Where paints 
are. being used which dry solely by evaporation of organic solvent, 
such as the vinyl type, paints, the temperature, of air and surface may 
be 35°- F-, or as approved by the Contracting Officer. During periods 
of inclement weather, painting may be continued by inclosing, the 
surfaces with temporary shelters and applying artificial heat, provided 
the minimum air, surface, and paint temperatures prescribed above 
are maintained. Paint shall not be applied to surfaces which are 
hot' enough to cause blistering or' pinholing of the 'film. 

d. Protection of Paint Surfaces . - Where shelter and/or 
heat are provided for -paint surfaces during inclement weather, such 
protective measures shall be maintained until the paint film has 
dried, and/or discontinuance of the measures is authorized. Items 
which have been painted shall not be handled, worked on or otherwise 
disturbed until' the paint coat is completely dry and hard. After 
delivery at the site of .permanent erection or installation, all shop- 
coated .metalwork shall be stored out of contact with the ground in 
such a manner as will minimize the formation of water-holding pockets 
and" in. such a location as will minimize soiling, contamination and 
deterioration of the paint film. Shop-coated metal shall be repainted 
or retouched from time to time with the specified paint, whenever 

in the opinion of -the Contracting Officer it becomes necessary to 
maintain the integrity of the film. 

lj-0-8- 



e. Contacting Surfaces . - When riveted or bolted contact 
is tc exist between surfaces of ferrous or other metal parts of 
substantially similar chemical composition, such surfaces will not 
be required to be painted. Contacting surfaces formed by high-strength 
bolt connections shall not be painted. Where an electrical potential 
is apt to exist between metal surfaces of unlike chemical composition 
in-. riveted, or bolted. cpntact„... each 'of the contacting. surfaces, shall 
be .cleaned, -pretrea'ted* - and 'given, o^e.,coat^of 'primer ^/a.!!,' as,, speci- 
fie4f-.fo¥.t^e.-par^i^ular._.tt^t^ls^inyj?JL v Q^- : 'Where ^a,.;npnmet|l r surface 
is.yte;< be. in.-: riveted, or- ^ '„ ' 

contacting surfaces. -, of ■■', the metal s.hall^be/ciegped^ ^pretrea^ed !if"''. 
-required^va^-giyen .three. coats r of the. fpecijieci, primer, t ''..';,' ; 

faces.; which, have been?cl"eaned"" and/pr ", otherwise", prepare?!/ £$t. pa£nt ing 
shall^.be/ primed , ; as ■ sppn a^ 

been-, completed;,. -.but in /any event, -prior.; to any'de^erioir^tipn p,f. the 
prepared surface. , r .. ■.. ,,,^ r , ',/... ./,.. // ; ./. ,/,./,//,., 

■■«:• :., f _ : ; ■; -.■- fi ■ f • .-.^jftog .of FE^nt-.^ppllcatJon., , . r .M Unless otherwise spec- 
ifically; directed , or . authorised rby y therCpnt rapfipg^.Qf f 'ieer > ,, the , . . 
firs i t : .vC0a^.- : .on surfaces ; of. plasters/or '..other nonmetaXlic^' items'; shall 
be applied by brush "or roller provided," ,that. the. fatter" method,'; in; 
the opinion of the Contracting Officer, furnishes a' coating equal 

: .to- brU'Sii; application in appearance, .unifprmity. r .a.nd_pther respects. 

-Subsequent.; ^pats-.may. be, applied - ; ^ br&sh. . The. . 

.■ specified, first/ coat of pa.lntVsha.il be. ..applied; \ byf brush ' to f ^rquB 
surfaces- -which' have, not been' blastr-cleaned but 'may \ be '.'applied;' by'"' 
spray or : brush, except as., otherwise .specif %&&,, ' tp/ surf acbs/ which '; 
have''been..-blas|:*Qleanedvi _-Ail'subseqye,nt^ eoa.ts. for... all. ferrous*; 
surf aces,., may, unless otherwise '. specified^/ be,, either brus'K or spray 
applied,; ; : Mi. coats for,ripnferrous.,meta0.1^face.s.;.m^^^ .. 

or- 'Sprayed.... Whenever spraying, of a : . surface' ;is' permitted' ot"\dire6ted, 
it, is tp : ,be understood- that a^..ar,e.as'/i'napce.ss4^ 
shall be coated. by-brushing, or : other .suitable' means,' ;' ( . '';/'. „;';.;' " ; 

- ; '.'■■.'&* •- P^! t A^,'- pr PR^ S : S -:'- " ■■ W^ere,. field, .painting o.n any type 
Dfi'^'u;^ac'e'r.K|s;'"cbmftiehGeJv'on 'a;.ny.'pprtlpnr^f;';^he;'Wp : Hc^ t}% complete, 
■ pointing operation,; including./ priming, and t inisKin.g ./cdats,,: p'n tha't 
portion pf the work, ■ shall .be completed' jag .. soon a s; practicable) .with- 
out pr^jpnged/ delays .'. l .- Sufficient,, time, ;ska.li;^J£pse' bptwe^h;; :;; 
successive .coats, tp permit them, to' dry. properly ,'f pr. recpating. arid 
.ft^is minimum drying "period ".shall^be/.mo^iii^' as. necessary to ;suit" 
adverser weather- cpnditipns. -/, Paint "shall. . be'. consi'tSered' ^ r Y. FPX '/.' 
repeat ing, when, it ^ 

.under moderate pressure., of the finger.,' 3^e' application of .a/hbt'her 
iGoat -Q&- .paint .shall' -not cause such film., 'irregularities ' as ( lifting 
.-or loss of; : adhesipn, of .^he,, undercoat an4/th'e. undercoat /shall , 'have' 



dried sufficiently .-so-'- as not "to retard the drying of-the next-coat." 
At -all times prior to final acceptance of the'work, all coats of 
all. painted surfaces- shall be unscarred and completely integral 
"at the .time 'of- application of all succeeding coats. At the. time" ■-■ 
of application of each successive coat, undercoats shall be -cleaned- 
of dust , grease, -or any foreign '■matter, which might adversely affect 
interc6at adhesion, -by means of air blast, solvent cleaning or- ■ - - 
other approved means.- Enamel undercoats : of high gloss -shall be 
scuff -sanded -prior to application 'of 'a succeeding coat;- Field ' 
coats on metal shall be applied after erection except as otherwise 
specified and excepting surfaces to be painted which will become 
inaccessible: after.- ere.ctiOB-: ".:."!,"".■_: . . „,-• 

■ ■_i." Prying_ Time Prior to Immersion. -"Vinyl type paint ■-""■ 
systems shall be' allowed a final dry 'as long as practicable, but 
painted surfaces shall not be immersed in water with less thah ; 72 
hours drying of the last coat. 

'.si* Soyera fle" .Qftd;'Ff lro_ .■Plj- gj g fllr?' s - • " " '^ le actual surface area 
covered per 'gallon of paint shall not exceed the spreading -rates- pre- 
scribed in the' ; schedule, -Where no spreading rate is specified, the 
paint shall be applied at aerate normal 'for the type of 'material 
being used. "In 'any -event, 'the combined : coats of' a specified paint 
system shall completely hide the base surface. " Where dry film. thickness 
requirements are specified for ferrous surfaces, the measurements- ' 
shall be made with 'a General Electric, " ; Type -B, film' thickness gage, 
calibrated on metal identical in composition, thickness'; and'- surface 
preparation to the item being coated : . : Sufficient measurements shall 
be made to accurately' establish -average" thicknesses* -' "' ■' * 

k. Direction for Application_ T Of Vinyl Type Faints. . -•■ 
(1) Vinyl'Type Wash 'Coat '(conforming to MIL" Spec. '"MIL-'P-15328B-) shall 
be mixed by adding 1- Volume E 6f 'acid component (diluent ')■ tb-k volumes 
of resin component (base solution). The acid component shall be 
added slowly and with constant- stirring .:',;,; After mixing, the wash coat 
shall be used within 8 -hours and any mixed material older than 8 -hours 
shall be disposed of or removed from the job. The wash coat shall - 
be spray 'applied".at..a.. coverage. :'*rat.e of, 25.0.; to. 300 square 'feet' per" 
gallon of resin component to give a dry- film thickness of 0,3.,tp .. ! - 
0.5 rails. Small areas'may be wash-coated by brush or swab'." ■' Care ■ 
shall 'be exercised in 'Spray application to avoid the deposition of 
dry particles on the surface. ■■ : A wet spray shall be maintained at 
all times by additional "thinning" with "Normal Butanol or 99 percent ■ 
Isopropanol where required : by prevailing weather' conditions. The 
acid component (diluent), over and above the amount prescribed above, 
shall not be 'used for thinning purposes . ■ Surfaces treated with the 
wash coat shall receive the first coat of paint after at least one 
hour of drying for the wash coat, and within 2k hours after the 
wash coat treatment. 
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(2). Viny^ paints, other than, the vinyl type .wash. coat . 

sh all^e. s^r^y' Applied, except', j&at 'minor areas^.ina?ces,sibie--to, spraying, 
shall' oe'briisHed.^^ , /.: 

to 35 percent,^ volume, witH.'^-XO , J th ^ Jrmer^^?i)e^cent't0lu^.ne,.ana^^ ^ -■> 
10 percent inethyV^ other, thinners: wili.'^..?. 

not ^ ..e^Llcjif^d^ ""_. The ampuni .pf'^in^er^shall.be/varied/.to^suit^preT.^'. 
vailing weather conditions but shall at 'all times be sufficient to 
provide a wet spray and avoid deposition of particles which are dry 
when they ^strik^. the surface... Each : cpat required by .the, schedule shall 
consist, ;pf . 4 preliminary ,. , extra; spray, pass ]6n'M%f$, '.earners? '.interior;,- 
angles," seams',, crevices,; junctions' ,p£/joini^ 

weld lines and .similar' surface irresyjlarities,; followed by an qver-all .""; 
double spray. coa;t,, applied at a ^coverage, rate -of approximately .13d -,*."* ,". 
square fe'^'per gallon of unthinned' paint but Sn any .'eyent^.&ufficienJt,' ... 
to obtain, 'an ^ye^ge. r dry, film.. t^ckriesg pf 1,25 to, 1..J5. .mils. -"where,/-;' 
impracticable, ;.,'becaus.e. of' wearier, conditions, or. other .reasons-,/- ; to obtain 
this film' thicicnes:s i ,;aMiti.orial. applications', al.no .additions! \eost ".'•■ 
to the Government/'. ,5^ film ; ,thickness<- „V 

for each type' of ' paint used' in the system is' obtained. ^ , 'double. ."spr^'/i- 
coat shall consist of saving a sizeable area of several hundred square 
feet a fairly, t£in coat ,of..pa&rb...in one pass ,and then .going- -over it 
again in ^ a "few' minute^' with; a' heavy., '.'we.t/.coat,^ applied-, jus^/short.-of 
sagging i^]^ra$r;tp A 'bi(ild, up;'th'e.presc'ribed,^ilm thickness'..''particuiar 1 - ', 
care shall" be' exercised \t;p;;insure;, that, the .spray, nozzle.' Is held close.,,"', , .'. 
enough to the'siirface to avoid excessive loss' of volatile material ^ 
in the sjsraying^rocess. .$fce spray nozzle shall, at,allv times, be 
perpenaicular/to..the.syrface";^eing .coated. '. Rivets ; and. similar surface;-. ; ... 
projections shall receive "sprayed, paint from every. .direction 'in order ".' 
to insure complete coverage of all faces. Pits, cracks, and "crevices * 
shall be filled with paint insofar as practicable. Fluid. and atomization 
pressure shall be kept as low as practicable consistent- with" gbod 
spraying results,. ..Alternate, passes, of ,the spray shall be at right : ■ 
angles to the preceding 'pass. ' ;Hot spray application of vinyl type 
paints, except vinyl wash coat, "will be permitted. Undercoats shall 
be permitted tp. dry at least two -hour.s,. before recoating, but -not i?pre 
than 2 double spray coats' .sha^ l\e,. applied in one 8-hour day. Where 
vinyl paints are used in enclosed spaces, an adequate ventilating system 
shall be provided,, .plans..,for which shall be approved by the Contracting 
Officer. " "' ;*>■--. .-....& 

kO-Qk._- PACTS T0,BE APPLIED - jttffiER OF COATS AND FOEMuXAS/-' 
£* General. '" She "surface preparation and paints required for various 
types of surface and, exposure. are sfcpviv.in subparagraph b, below.' >■ 
Supplementary information for use .Jwittf ; the schedule follows. ' 

.(l) -. Fabricated and assembled items which are normally 
painted in accordance with "the ^manufacturer ' s standard practice except 
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ferrous surface's subject to immersion and abrasion in water may be 
exempted from the following schedule requirements for surface preparation 
and painting, on specific request by the contractor and approval by 
the Contracting Officer. ' Mars 'arid",$cratches' on surfaces painted. in 
accordance with the manufacturer 's standard practice shall be touched- 
up in the field to provide' an 'appearance, satisfactory to the Contracting 
Officer. " : "'; 

(2) Colors and Tints shall match the respective color 
specimens designated by, or shall otherwise be subject .t'o' the approval 
of the Contracting Officer. Where so directed, by the Contracting 
Officer,, alternate coats of paints having the same color shall be 
tinted with small 'amounts of ultramarine blue or lamp black or, other 
approved, ingredients,; ground in a vehicle", compatible with the paint 
being tinted, in order to insure that all surfaces are properly coated 
with the specified number of paint coats. 'Minting of vinyl' type paints . 
shall be done'only by the manufacturer. Unless otherwise specified,, 
the'color' of undercoats shall'match" the color of the finish paintas 
nearly as practicable. ; ' " . 

(3) The' method of surface' preparation and pretreatment 
shown in the schedule' "is for . identification purposes only. Cleaning 

and pretreatment of surfaces "prior 'to painting shall be accomplished' ir . 
in accordance with'detailed requirements hereinbefore described. 

(h) The designated' titles 'of Federal and other. standard. " 
specifications, which' are _ identified by symbol or 'abbreviated' name 
elsewhere in this specification, areas follows. 

' FedeiraljSpe'cificatipn s: 

'' TT-A-lj-68. Aluminum-Pigment; Powder and Paste 

for' Paint. . 

TT-B-846. Butyl .'Alcohol; Normal (for use in 

"organic coatings). 

TT-C-120. Carbon-black: Dry (Paint-Pigment). 

jT_E-if89b. Enamel; Gloss, . Synthetic (for . 

exterior and interior surfaces). 

TT-E-506c.' ' '■■"■'' '■ Enamel, Tints and White, Gloss, 

Interior. 

TT-E-508. ' Enamel; Interior, Semi-gloss, 

Tints and White. 
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TT-E- 5*1-3- Enamel-undercoat, Interior, Tints 

and White. ■ 

TT-M-268. Methyl Isobutyl Ketone (for use in 

organic coatings). 

^~P-29- . Paint, Latex. Ease/ Interior, Plat, 

■ : - - - .*to : ite--ehd'"^itrbs-i- iV 

■TT-P-56b.:=-r^ -v-.--.v: ■ Primer boating 1 (trimer-Sealer), 

-"•'■■' >.■"■' ■ •'---•■■■" Pigmented Oil, Plaster and Wall- 

. board..... ._ 



, • -'■ t; '. 



^TT-P-6lb. Paint; Ready-mixed, Black. 

.*'■-. ■!-" .■.TT-P-Slc. ■ Paint; 'Ready-mixed; Exterior Medium 

■ ; ' Shades on a Lead-Sine Ease. 

- -■--. TT-P-86a.- '■ - ' : /"Paifti; "'.Red- lead base x ; Ready-mixed. 

TT-P-102. . • "[;■■■ ' '■ ;: '" r - '¥aint '^itanium-Xead^zln^'a'hd 

^ oil, exterior, ready-mixed, white 

" -Li'..J:..lQi.'.'.:..'^- . :.'. V.,L .."■".. i .::....I':..L.c. : ,:.;.: .%: -'.:-.- ■,aiid";ligti£- tints ) . •'- 

■■■'■■- ' T3?-P-375-v : -■■■■' - 1 ' ■■'■-'■ -'■"' '"Pi : ^ent,' : -Indian Red and^Bright 

Red (iron oxide), Dry ' (fer use in 
protective coatings). 

" ^ --J TT-P-eiilb. : - : Primer/ Paint; Zinc Dust -zinc; Oxide 

, ; ,:- : J ^.„:V'..l...- .^V-' ... 'i-L:.': -..."^(for^galvaniaed-'S-uyfaceis)'.--- 

■a:. ■ m-T^291a .■■<■"■_■;-*_} -•- /■ Thinner; 'PHnt,; : '^^tile : 'MiSe>al 
"■"•"/' '" "'■'■ ^ ''"'";" '"Spirits (petroleum-spirits)/ 

TT-T-306. -," .. ; ■""Thinner; synthetic^e^fel/;";":^ 

TT-T-lf25a. ( Titanium-dioxide; Dry (Paint .Pigment). 

■■<-'■:. /TT-T*^8a. -"!T6iubl : -(for : u;se ^ 

TT-T-656a. Tricresyl Phosphate.. : ;. : ; ' [' 

....... _,_ ._ JTC-VrM?' , T ...^^Varniah^...Spar,-Bhenol-iG-r-es-i«-, 

Fed. Standard l^l.;^,^,Jl.w J.^L^jBaint, Varnish, Lacquer, and 

. Related Materials; Methods of 

■•-■'■-- ■■ '' , ..'.-'-' Inspection; Sampling 'and Testing. 

■ 595.' " '■>■■'■■ ^Colors; : - : '" ; '" 

'■:■■■ -'- -\\. j: ,-:-^-tK)~I3^ ' ; ' ' """ " ; " '•■'-'" '■' 
. -. »■ ■ ;...'-■<,:.■■■; •:■..■;:■■■■.■: - - ;;:^ -■: 



Mllitary_Sp_ecifications: 

MIL-M-10578B. Metal Conditioner and Rust 

Remover (Phosphoric Acid Ease), 

I43X-P-15328B. Primer, Pretreatment (Formula 

"No. 117 for Metals). " 

MIL-C-16173A. Corrosion Preventive, Solvent Cut- 

*'' " " Eack, Cold-Application. 

(5) Special formulations indicated in the schedule 
which are not. covered by Federal or other nationally recognized standard 
specifications are shown in paragraph UO-05. 

-' b - Painting Schedule (Exterior .and Interior Surfaces) . - 

(l) Exterior Ferrous Surfaces Subject to Atmospheric 
Exposure . 

Surface Faint Formulas to be Ap plied _ _ 

Preparation' and 1st 2nd 3rd tth 
Surface Pretreatment Coat ■ Coat Coat ... ._Coat_ 

Exterior ferrous sur- Solvent cleaning Fed. Spec. P-9 P-9 Kone 

faces subject only to and wire brush TT-P-£6a 

normal atmospheric (or equivalent); Type I. 

exposure, not -other- no pretreatment. 
wise specified. 

Main entrance doors Manufacturers Mfrs.Std, Fed. Spec. Fed. Spec. None 

Water Supply Intake Standard. TT-E-U89b TT-E-W9b 

Tower and Flood Con- ( Class A > < class A > 

trcl Gate Shaft 
Structures v 



Direct ions and Remarks 

In the above system, the first coat shall be brush applied in the 
shop at a maximum spreading rate of 600 square feet per gallon and 
touched up as required in the field. The second and third coats shall 
be applied in the field : at a maximum spreading rate of 500 square 
feet per gallon. Exterior ferrous surfaces shall include all structural 
steel exposed to the atmosphere except that inclosed" within weathertight 
structures . 

Uo-lU 
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( (2);- ; Ferrous Sux£aceJ*/Sufrj^ Abrasion 

■Water.""-'" . ... ,-.- .„• ; ■-. ]>;^:..-". 



Surface 



-'Surface' 
Prepara- 
tion and : 
Pretreat* 
Tnent 



Pa int ." Formulas ;.to be AgpH&j,'- ,v 
.2nd -.-ird.^. 4th ; : 5th 



Double 

Spray 

Coat 



.Double. .Double' B6uble v -I)6uble 
"Spray .-■ Spray- r 'Spray • ' "Spray 
.-Coat,; ■ Coat-- rCoa-t- "'Coat. 



Surfaces of ferrous 
components j subject 
to taiersioriin 
waters including 

. gates, . and- gate- trifles , 
conduit levers, air 
vent transition and 
piping^ .float, well;.-.- 

....intakes' ,- and " cast' " v ':■': " 
ir'gji water supply . 

■&&&»•-.- *'■■•■"-•- ;- ~~' J 



Blast 
clean 
only (no 
pre treat- 
ment ) . 



Vinyl 
- V-766 

'"(gray)' 



■Vl'nyl yinylv- Vinyl v-< Vinyl 
V T 766, ,.- V-766 .i V-7S6 - :: -V-^66 
(white ) (gray) Jwhit^) ..(gray ) 



m i-.-, T U Mt-.. ^ ^., 



,.r- ■ . . .. c , ; Directions and Hegafks- ./ .',,'.- ' , ; ^-\l'-:"^"' '•'* '•'■'- 

The above vinyl system(s) .shall be J spray applied to an average dry 
film. thickness of at least 7-5 rails for the completed sysfcem/an&'the' 1 — 
minimum thickness- at any: point .Shall be not less than 6.0 mils'i'.i^3&e'-- 
number of' coats indicated above is intended as a guide only and may not 
furnish the required film thickness under certain weather -) conditions"- r -> 
or with operators unfamiliar : :with- the vinyl paints. The specif ied-'/- — 
"total 'film /thickness shalL\be-attained in any event and any additional 
coats needed to do so shail>be : applied at no additional cost to the 
Government;*' Entire surfaces of the designated item shall ".(be- cleaned '■■■■'"■"> 
and painted as though subject to immersion even though paa?ib;of '^he* '■■'- : -'".'- v ' 
surface will be only -.in atmospheric exposure. Alternate shades of 
paint specified for the system: 'shall be furnished by the manufacturer^ 
tinting of vinyl paints in the t, i8l&.x£Ll.wb-*ii&^TmKX$3"-~' : ¥&^'~ " 
specif ri.Ci?dlTectUyhe'''fof"ap5lyinG vinyl type paints. 

(3) Ferrous Surfaces Subject to High Temperatures. - 



Surface 



Surface 

Preparation 'and 
Pre treatment 



Paint Formulas to be Applied 
1st 2nd 3rd 5th 

Coat Coat Coat Coat 



Exterior or interior 
metal surfaces sub- 
ject to high tempera- 
tures as follows: 
Exhaust Piping from 
Generator Engine. 



Solvent clean- 
ing and wire 
brush (no pre- 
treatment) . 



Two Coats Bitumastic Hi-Heat Gray 
Hoppers Co., Inc., or approved 
equal . 
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Surface 



(k) Exterior and Interior Galvanized Metal Surfaces. 

, .... Surface Paint Formulas to be Applied 
Preparation and 1st' ' 2nd 3rd Uth 
'. Pretreatment Coat Coat . . ' 'Coat Coat 



Exterior and interior Wash with sol- TT-P-6Ulb TT-E-489b TT-E-^89b 
galvanized metal vents and apply (Type II) (Class 'A ) -■ (Class A) 
surfaces, as follows: vinyl type wash' - 

(a) All interior coat MIL spec- 
galvanized surfaces, MIL-P-15328B. 
operating floor and 

basement, Flood Control Gate Shaft, and operating floor, 
Water Supply Intake Tower. 

(b) All exterior galvanized surfaces Gate Shafts, Operating 
House and Water Supply Intake Tower. 



(5) Interior Ferrous Surfaces. - 

Surface Paint Formulas to be Applied 
■" Preparation and 1st "2nd": 3^3 Tth" 
Surface Pretreatment Coat Coat Coat Coat 



Interior ferrous 
surfaces, .-not other- 
wise specified. 



Entrance Doors- 
Structure . 

Gas oline-Electric 

Generator set . 



Solvent clean- Fed. Spec. Fed. Spec. .None None 

ing and wire TT-P-36a TT-E-489b 

brush. -No'. (Type I). (Class A). 
pretreatment . ■ 

' As 'Specified for exterior. 



Manufacturer's 
Standard 1st and 
2nd coats . 



Fed. Spec. None 
TT-E-*J-89b 
(Class A). 



Fuel Storage Tank 
within .Buildings 



TT-P-86a P-9 
(Type I). 



P-9 
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Directions ' aria -Ttertttf ks " ~ ' v " 

First coat shall "be brush applied in the shop, arid its ; integrity . 
maintained at all times by periodic touch-up painting in the field. 
Structural steel. and miscellaneous/. ferrous surfaces in finished spaces 
shall, in lieu of the specified second coat, be finish-painted to : 
match adjacent painted surfaces. 



(6) 

Finished Spaces . - 


Interior Radiators, 


Ducts.,. -Pipes, etc . , in ■ .,.. . 


Surface 


Surface . 
Preparation and 

Pretreatment 


Paint Formulas to be .Applied ■ 

1st 2nd 3rd ' ... ■ ^h.., 
Coat Coat Coat Coat 



Interior radiators, 
ducts, conduit, 

"tubing, ; pipes, """" 
fabric-covered 
insulated pipes, 
and similar - . 
miscellaneous-. ; 
items in finished 
and painted spaces . 



Remove foreign 
matter . Wire 
brush'"as re'-""'" 
quired. 



Prime ^.i- 
as re- 
quired 

for- ap- 
plicable 
surfaces 



Kuober of .cpatsf type : .. 
of finish paint and 
Color to" match "ad'jaceht 
surfaces . 



Directions 'and Remarks 



Color to match adjacent wall Or Ceiling surfaces. Fabric cover ' 
on insulated. $>i$e shall be thoroughly sized before .painting ,as herein-, 
before specified. . . 

(7) Ferrous Pipe, Pipe Hangers,,. Conduit, Tubing, etc. 
(Nongalvanized) in Unfinished Spaces. - 



Surface 



Surface 

Preparation and 
Pretreatment 



Paint_Forroulas to be Applied 
IbV ~"V '""" 2nd 3rd ftth" 
Coat,. Coat Coat Coat 



Ferrous pipe, hang- 
ers, conduit, etc. 
(nongalvanized), in 
unfinished spaces of 
Flood 'ControY'Gate ' " : " 
Shaft and Water Supply 
Intake Tower. 



Remove foreign 
matter. . -Wire-, 
brush as 
required . 



TT-P-86a TT-E-^89b TT-E-^89b None 
(Type II) (Class A) (Class A) 
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Directions and Remarks . 

Finish color to match adjacent painted machinery or as directed 
by the Contracting Officer. 

(8) Interior Walls : and Ceilings (Operator's Quarters 
and Utility Buildings). 



Surface 



Surface . Paint Formulas to be Applied 
Preparation and . 1st "~ 2nd 3rd 4th 
Pretreatment Coat Coat Coat . Coat 



Interior gypsum 
wallboard walls 
and ceilings . 

Interior plaster 
walls and ceilings 



As previously 
specified. 



Fed. Spec. Fed. Spec 
TT-P-29 TT-P-29 
(Type I) (Type i) 



None 



Kerne 



TT-F-56b. TT-E-5U3. ■TT-E-506. 



Directions and Remarks 

. Allow new plaster surfaces to dry and age at least 30 days before 
painting. Uncoated nails or other exposed ferrous metal on surfaces ,. 
to be painted shall be spot-primed with an approved metal primer. 

(9) Exterior Woodwork. - ' 



Surface 



Surface 
Preparation and 
Pre treatment 



Paint Formulas to be AppJ Lied 
1st. 2nd 3rd 4 th 
Coat Coat Coat Coat 



Exterior. woodwork Solvent clean- Fed. Spec.. Fed. Spec. Same as 
on buildings not ing, scraping,. TT-P~25a. TT-P-102. 2nd. 
otherwise specified, sandpapering as 

required. 



Shingles 



Vertical groove 
plywood siding. 



Prestained with One thin field coat to match 
Fed. Spec. TT-S- original stain. 
706. (color as 

selected by Con- 

tracting Officer) 

Fed. Spec. Fed. Spec None 
TT-S-706. TT-S-706. 
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Directions and Remarks 

All millwork required'"- td^e^palhteii-'"' shall be primed on all sides 

;pripr,.tQ,,i^ta}.la.ti9n.,. At. least 3 days, but. not .more;- than Jt,.js.ha£l be 

allowed-- between eoats^. : in , ; goof : drying. ;Weatjierv Runs o^vindpw £raipe-s 

and, .all edges'pf sash r ',an4dQprs shal.l ; .be,, : g|.yen tsfQ/^hin,;-cosi-ts of,.spar 

varnish,. FeA.Vspec. : .^yri21c #$ifv painting-: Ali,^lywpod : .e|g^s, sha^.1 

^%< sealed,, with, a. .'heavy .. coat "6f,^rP-25&* /:*;;;-.■;: - ,.:--■. i\> ? v"- -^.v' 1 ; :v 

(10) Interior Wood Surfaces (Painted). - 



" Surface ' Faint Formulas" to be Applied 
v> j v ...,..: ,>,- yt .i -.,.,.,., .preparation and lst^" ^ r ^, ;: . 2nd 3rd ' 5th 
"'Surf ace:;r' :: v: '" :; " " v . : -' r" ■■■"Fretreatment ■. .. ..Coat '. J. '''.'",[' .,Q< at C oat Coat 

■ ..i-Ll. . .*!!—-^— i.*g'« | ll<l|l»|lM ..'111 I... I- l—^—»l- —"" 1-' " ~ — -'-^ — " »»-■"- " «—'■— *^ —^ « t « M ' M HIlll i l H - lll - Mi^- m ■! » !.■■ I ■ " ■ »— — - 'I —I- I " - l«.^.-ll H «. ^ — — — — 

' : M^ri6^vood"-'Bur-^'''~" — ;•■- •-— -■~~>'..' ..~™;- .. ;.- - _..„..:..■.: ■*.•.... 

faces r except ,for:(...-./ tV v ; ; .;.,•;: -iv,,-; t -, ■;•■■. r'.--- : o , ■J'i-riWv:-. ■■■:-: r .;-^r; 

floors; ..aHd except ,a& ".■<;■;• , ;; -.-.- -.--. -v-— ;••-- '■.r,i : 'r; 

otherwise spec- .*-,-■■- r^. f ~ [t . ;c..- -,,-, .,,-.,,:?. 

ified.* ' ,. v; v : .. : -^r;M ; ' J 

Cellar Stair, Opera- "^p. .coats' boiled linseed oil. 

tor's Quarters. 

*In Operator's Quarters t'a^emen^^^xcept-f or stairs and aoors including 
, : frames... 1 and,itriTB^^no,painting-.:O l f rVood s-urfaces;-!^ ,,r.e^ui3:e : ^, .... ■; 

Direct? oris and Remarks_ ,... ; . , ; ... ' ; .,... . ,, ( ,, , ; . . : . „..,. 

;■■■- • ;Finish„,. color, as. ..directed.., ; yndercoats..,fhall approximate the color 
of the 'finish "coat. ""The first 'coat 'of T TT-E-5^3"shaii' be thinned with 
one pintipf -.inineral.,sjpij;its 9r-turpent4ne,.^er ; ,.gallpn of base paint. 

> -r- : .■!'..';) ( 11) '/jnterior ^to,§d Floors'X.KaJural} - - . r , - v ■■_■■■ 

<■■■': -.■,.'": : -/>■ .',- = :';".;. Surface, .- j,,-,, Paint.For mulas ;. tp. be- Applied- .-■_ ... 
■ y^: ■■;■'.: .'.■■'.Vpr.e^arationraRd 1st ., .,. ; .- ; 2nd_ . 5".. . r3rd'"'"'^3th 
Surface ; : ;M j_ /■ ,: ;; Pretr^tiiien^ Cpat, | V :'..' " .'Coat: .' ' : CpaV ; . ,'Coa t 

Interior Wood Clean, sandpaper Fed. Spec.'' Fed. Spec,,,. -.Fed. Spec... - 
Floors Operator's and fill -as TT-S-176b. TT-S-476b;'P-W-15^ 

""Quarters' '(except- ''Te'c j iri'r'e'd r .--': —'■-■. ,.-— ^. - -— 

when tile or _•,- ,-.■ ,.-'■■.■.':,■;■;.."; 
linoleum is to " '.'"" """■ 

be installed),. ... ■ -,•■■-. .-.-.>-■. -.. ::r :. ■.■--.■-■.' ['.■■■-r.'. : .-.^]:\ ■'•■■* ■> ■-.":•: .-." 

~, ; V- \ ' r 'ii' \ '- : \\ try ,; .. • . ' ■ " ■ .. /' . ' -li '-vyVi. . . i — -.. : , r *. -;\; . ,. ' ,. . v , - ,,, -■ > :. . ■.j. j .; t — 0U1 y -"- iv • ■ 
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Directions and "Remarks 

Floors shall be sanded,, , :Oak and similar .open grain woods .shall be 
filled with Fed. Spec TT~F-336b wood filler prior to .application of ;■ 
sealer,- and -all excess, filler removed. Sealer shall be-. -class -1 or 2 
as required by type, of; . flooring ► Each application' of .sealer-sha.ll.be 
followed by wiping and buffing .operations- to give a high -quality finish 
prior to waxing* 

(12) Operator's Quarters - Interior Wood Surfaces (Natural) 



Surface 



Surface 
.Preparation and 

' Pretreatment 



Paint. Formulas to be Applied 
1st" 2nd - 3rd - ~\th 
Goat Coat Coat ' Coat 



Kitchen cabinets , Clean and sand- 
living room paper as re- 
planter box wall quired ? stain 
with TT-S-711a, 
fill and seal 
as, necessary;.. 



Fed. Spec. Fed. Spec- Fed. Spec..-. 
TT-V-121c. TT-.V-121C. TT-V-121c 



Directions and Remarks 

Each coat of varnish shall be allowed to dry overnight and lightly 
sanded and then wiped clean prior to application of next coat. Final 
coat to have satin finish. 

■ - (lh)- Machinery, Interior and Exterior, Atmospheric Exposure 



Surface 



Surface Prep- 
aration and 
Pretreatmeht 



Machinery in i-nte- Solvent 
rior'or exterior Cleaning 
atmospheric expo- and wire 
sure, not other- 'brush 
wise specified. 



Paint Formulas to be Applied. 
1st 2nd 3rd 
Coat Coat Coat 



Fed. Spec. Fed. Spec. Fed. Spec. 
!TT-P-86a TT-E-lf89b TT-E-U89b 
(Type II) (Class A) (Class A) 



4th 
Coat 



None 



Directions and Remarks 



In lieu of the specified system, machinery may be coated in 
accordance with the manufacturer's standard practice, when specifically 
approved by the Contracting Officer. In either event,' finish 'coats 
shall be of color as selected by the Contracting Officer. 
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Machine-finished surfaces shalj-fce protected 'during ! the- construction "' ■ 
period with- rust preventive., compound, conforming, to- MJL Spec. M3X-C-16173A, 
Grade I, 'unless* J 6therwise ; -s-pecif ica-lly- indicated^" .'"'.fT'":"""'.^ V^v-;' --'-. ■ " 

1*0-05 . . ' Special paino? formulation. &ot ; -cov^iiEp m ".siA'NDAH)''s.FEciPtCA- 

TIQftS . - - ' . -a .; • 'Except ions ;.: - The provisions rind" Taw materials- '"-specl-- 
fied in this section are applicable only to the special paint formula- 
tions .shown hereinafter in ctetail and .not- to .those finished product , 
coatings gqve.rne.d- ; V federal or - uther " Standard' Specif icationsi'V- - '-;. ■ ' 

"":>£■■ - Ggherai . -.taints shall .h^ve the composition as indicated ' 
in the' formulas listed, herein. Exce^t^wh'ere" otherwise specif ied :or : 
authorised,.. all .paint shall be made by finding together dry pigments-", ' 
and. .a liquid 'Vehicle to form, a smboth'.jjairit that will- flow freely' - 
and will not settle or react deleteriously in- containers.. '-Where 'so' ' -■- 
specified, special pigments shall be packaged' in 1 separate containers 
for mining on.-the.-job. .Unless, otherwise .specified, grinding shall 
produce a fineness such' that coarse particles' and skins -will- not exceed 
1.5 percent (-total residue left on No. 325 screen) based on pigment. 
All paints shall: W so -processed as to ' insure -that : within. a period of 
one year from date of manufacture, they will not gel, liver or thicken 
deleteriously, or form gas in the closed container. 

c. Inspection and Tests . - Inspection and" tests, ..except as 
otherwise indicated, will be performed, in accordance with the applicable 
provisions of the latest current revision' of Federal Standard lUl, 
entitled "Paint, Varnish, Lacquer, and Related .Materials; Methods of 
Inspection, Sampling and Testing". : ' 

5* Fac&anin p; and labeling. - Paints and vehicles shall be 
packaged, in.. standard containers .not- larger than 5 gallons .in size, with 
removable friction; or ..lug-type covers. Containers for" vinyl type paints ■ 
shall be -lined with a coating resistant to the solvents '.in the- formula- 
tions and -capable of. effectively isolating the paint from contact 
with the metal in t£e container .' Containers for .phenolic aluminum ■ 
paint: .shall- be. of the double.rcompartment type with the pigment compart- 
ment suspended inside the main container in' such a manner that- the 
pigment is. isolated from- contact with' the vehicle'.- Each container- shall 
be, clearly and, durably labeled to indicate the purchaser's order- number, '" 
date. of -manufacture^, manufacturer's batch number, quantity and full name 
and color of the material. Pigmented paints shall be packaged-, in con- 
tainers, not larger than- 5 gallons'." ■...,". 

' '.-■'•" \ . . .... 

e. Colors and Tints. - Colors where specified shall. Conform ,; 
to the listed chip on latest revision of Fed. Standard 595 "Cclors". 
If not specified, the color shall be that naturally obtained from the 
required pigmentation. 

1*0-21 
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f . Paint Formulations . - (l) Formula P-9; Aluminum Paint, 
Linseed -Tung Oil, Phenolic Varnish. . 

Ingredients Gallons Pounds $ by Wt . 

, m^i -iiih ■■n^«- f ii n ^i-i -■ i i. i " i ' n^. m i — ■'■■ ■ — '— '" — ''- "T- ■"'— " ■" ~r. " I— --" hi i« ^_. — _-i_r 

Finish aluminum paste ■ 1^.1 172.0 . 21.0 

' Varnish (Fed. Spec. TT-V-119) 8?..9 6^9 .g 79.0 

100.0 B21T5 100.0 

Aluminum pigment shall be packaged separately for Formula V-9 and .mixed 
with vehicle immediately prior to use. Each vehicle container shall 
be labeled to the latter effect together with instructions showing 
correct proportions of vehicle and aluminum pigment. The mixed paint 
shall dry through, suitable , for recoating, in 12 hours. Samples of . 
Formula P-9 being submitted for approval shall include separate samples 
of aluminum pigment, varnish and the phenolic resin and oils .used in 
the manufacture of the varnish. 

(if) Formula V-766; Vinyl Type White (or Gray) Paint. - 

Ingredient Parts by Weight 

Vinyl Resin Type 3 8.7 

Vinyl Resin Type k 8.7 
Titanium Dioxide (Type III) 

and tinting pigments 13-3 

Tricresyl Phosphate Plasticizer 3-3 

Toluene 23 . 1 

Methyl Isobutyl Ketone U2.85 

Propylene Oxide _ 0_-_05 

100. CO 

The dispersion of pigment for Formula V-766 shall be accomplished by 
means of pebble mills or other approved methods. Grinding of this 
formulation in steel lined or steel ball mills will not be permitted. 
No grinding aids, antisettling agents or any other materials except 
those shown in the formula will be permitted. A 1.5 mil (<3ry) film of 
the paint, spray applied to a clean, cold-rolled steel panel and dried 
U8 hours, shall exhibit excellent adhesion. The' fineness of grind 
(Fed. Standard lhl, Method l&ll) shall be not less than 7. Unless 
otherwise directed, half of the V-766 paint shall be furnished as white 
and the remaining half gray, the latter obtained by thoroughly dispersing 
carbon black into the formulation. The gray color shall approximate 
Color Ho. 26231 of Federal Standard 595- Samples of Formula V-766 sub- 
mitted for approval shall include separate samples of all ingredient 
materials . 
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£• Inpyedle nt Materials. - (l) Aluminum powder shall 
confirm to Fed ,. Spec T T£r$-^68, "AlQMnyra-Pigment; fqwder and Paste, 

tox;f%ffi%'3^%\ CiaW'B/; 1 ';. ^//;'r'^.'"' : ..„V T '. : . *.'■'' ..^vi.r.-. ..... •, ;..,■: 

(2) Synthetic iron oxide (red) shall conform to Fedl- 
Spec. TT-P-375 for "Pigment,. Indian.Red. and Bright $e,d v (lron Oxide), 

Dr% (for' ; use/in p^^ ^Additionally, .. ; 

the'pigmerit shall have'a -maximum '-oil absorption of '2k t "eLr$ a^sjfeci'fic 
grayity^of k^O to 5-20 in accordance with Fed. Standard lUl, Methods 
Vi^i- arid "^181.^ tJhen' the' pigment Is'di^erse'd' ^rito ihe .{specified vinyl 
paint formulation, the paint shall s'hoV rio : "ev'£&$nce' r of ''"incbrfpaiibilfty 
or reaction between pigment and resin after 6 months storage. Pigment 
shade shall be as required to produce the finished paint color. 

(3) Titanium dioxide shall conform to Fed. Spec. TT-T-425a 
for "Titanium Dioxide; Dry (Paint-Pigment)", Type III, chalk-resisting, 
siliccn-aluminura-zinc treated (rutile). 

(if) Carbon black shall conform to Fed. Spec. OT-C-120 
for "Carbon Black; Dry (Paint-Pigment)", Form I or II, Class B. 

(5) Tricresyl phosphate plasticizer shall conform to 
Fed. Spec. 2T-T-656a, entitled "Tricresyl Phosphate". 

(6) Vinyl Besin, Type 3, shall be a vinyl chloride- 
acetate copolymer of medium a\*erage molecular weight and shall contain 
85 to 88 percent vinyl chloride and 12 to 15 percent vinyl acetate 

by weight. The resin shall have film-forming properties and shall, 
in the specified formulations, produce results equal to "Vinylite" 
resin VYHH as manufactured by the Bakelite Company. 

(7) Vinyl resin, type k, shall be a copolymer of the 
vinyl chloride-acetate type, shall contain (by weight) 1 percent 
interpolymerized dibasic acid, ®\ to 87 percent vinyl chloride and 
12 to 15 percent vinyl acetate. The resin shall have film-forming 
properties and shall, in the specified formulations, produce results 
equal to "Vinylite" resin, VMCH, as manufactured by the Bakelite 
Company. 

(8) Mineral spirits shall conform to Fed. Spec TT-T-291, 
"Thinner; Paint Volatile Mineral Spirits (Petroleum Spirits", Grade I.) 

(9) Toluene shall conform to Fed. Spec. TT-T-5^8a, 
"T01uol (for Use in Organic Coatings)". 

(%0) Butanol shall conform to Fed. Spec. TT-B-846, 
"Butyl Alcohol; Normal (for Use in Organic Coatings)". 
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(11) Methyl is ©butyl ketone (MIBK)- shall : conform to 
! Fed.' Spec, TT-M-268,. ."Methyl Isobutyl Ketone (for Use in Organic Coat- 
ings)", ■- ..... ■ 

(12) Thinner T- 10 for Vinyl Coatings shall consist of 
10 percent methyl iso"butyl ketone (by weight) and 90 percent toluene. 

(13) . Propylene oxide, shall be a commercially pure pro- 
duct suitable for the intended use. • 
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SECTION iiX 

BITUMINOUS CONCRETE PAVEMENT 
(Item 9U) 

(Index) 

Paragraph No. Paragraph Title Page No. 

lil-01 Scope lil-1 

lil-G2 Description iil-1 

a. Asphalt iil-1 

b. Rate of Application lil-1 

c. Certified Analysis Ul-1 

d. Weather Limitations lil-1 

e. Curing lil-1 

iil-OU Bituminous Concrete Pavement lil-1 

a. Testing and Approval ltl-1 

b. Compaction of .-iixture lil-2 

Ul-05 Measurement and Payment lil-2 
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'• -BJTUMINCUS CONCRETE 'PA^VEMSHCV ' 

■"^'"^;- ,;':' (Item 9U) ,.\'V : : !.: "^T ''.,.' f ". 1 ; " 

^-Ol.'^'SdQPB* - '^his 'feectioa.qoviers 'bituminous concrete pavement 
s&tmbt,- -Including priime coat ^--complete. .V '.~ •';""*''* :: : lv ' ,:; ' '- 1 - '■.' v.; ?':*:. . <.-r 




ra.J;e 
exact 



determined by the Contracting Qfm$er„{ ^el^winom* &&ie?ia% ffi&LX ..1». '• 
applied at a temperature within the range of ^0 - 1^0 !^". ¥o^ J fe0 a^d. llGj 



- . - ,„ . *-. * VJ . ^-^ ««wvll<i 1 ;- 

185 F. for JC-1. 

£• Certified Analysis . - £he source from which the bituminous 
material is to be obtained shall be selected before the material is required 
for use in the work and a copy of the certified analysis representative 
of the material to be employed in the work, shall be submitted for approval 
not less than 15 working days before commencing work. 

d. Weather Limitations . - Prime coat shall be applied only 
when the atmospheric temperature has not been below 35 degrees for 12 
hours, immediately prior to application. 

® # Curin g ' - Following the application of prime material, the 
surface shall be allowed to dry without being disturbed for a period of 
not less than I4.8 hours, or longer as may be necessary to attain penetration 
into the base and evaporation of the volatiles from prime material, 

Ul-Olu BITUMINOUS CONCRETE PAVEMENT. - Bituminous binder and surface 
courses shall conform to Standard Top and Bottom Courses in Section B-18, 
Class I, Bituminous Concrete Pavement, Type I - 1 of the Standard Specifica- 
tions for Highways and Bridges, Commonwealth of Massachusetts, Department 
of Public Works, revised April 1961, with the following modifications: 

a. Testing and Approval . - Suitably sized samples of the bitu- 
minous binder and surface course mixes proposed for use in the work, to- 
gether with the proposed job-mix formula conforming to the requirements of 
the Commonwealth of Massachusetts standard specifications, shall be sub- 
mitted for testing and approval to the Contracting Officer by the contractor 
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not less than 15 days prior to the time of contemplated use in the work. 
The approximate quantities of materials to be submitted are as follows: 

Binder course mix 25 pounds 

Surface course mix 25 pounds 

The contractor will be notified, in writing, within 15 days after receipt 
of satisfactory mixes relative to the approval of the proposed job mix 
formulas. 

b. Compaction of Mixture. - Rolling of both the surface course 
and binder course shall be continued until all roller marks are eliminated 
and a density of at least 95 percent of the calculated density of a voidless 
mixture composed of the same materials in like proportion, 

ltl-05. ME&SUBErMT AND PAYMENT. - Bituminous .concrete road surfacing 
will be measured by the square yard of actual area installed. Bituminous 
concrete road surfacing will be paid for at the contract unit price per 
square yard for Item No».&, "Bituminous Concrete Surfacing", which price 
shall constitute full compensation for all costs in connection with the 
furnishing of all equipment, supplies, and materials and in performing the 
the work specified -in this section, including prime coat. 
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(ITEM 95)' 



■^?;*f-?-V*'-r.., : -';^., , ; .. fi-f , [ .^_ ii -.. 



J*8*0£s-; §.CpPE;, -,-.$his Qectio^,coye^, v a.X,l; pperatierJS'iH p .c(5firiect'ion 




:/;Vi ;■ <".'';* yi ■■ v. 



base, cor&$sl;ete * _ .,....,. ; ,. „ 

of the issues listed below, but referred' tio"' thereafter' 'by'' 'baii-e' designs*' 
tion only, form ^.^artcof.this specification. „._ 

a. Federal Specification . *.*'*■■•-•-' ' "-■■■ 
■..:.r,r{j:.:''ir.r S^.A^la*....' .. '■ V-'U; -'. . $spb|lt; ; .Cut'-j§ac|' ; (fo,i- ) B&ad-Work. 

b. American Society for' testing Materials"; S&riai^De^ighatlo'ns 7 - 

.:;i;r:; --uG^groG. .- ■.>"'■ -7 ' -, '..'Stqnted tlethd&'pf'.iest for Unit 

-^ ^ '^ -v^ ;':/r,v .-. .- ; , V ■ Wci^ijpf' Aggregapv; v % ; f ' /'^.j'^ 

, ' '.' ■ .' standard. Kethqd 1 ' pf fet f or '^braiipn 
. ■. ., .. f '. ■ \ of" Coarse .. Aggrfegate.'by i Use;; of ' trie; ;■' 
■, ., ...,'! : , ,''ios ;AJ^,ei?s/'l^c£inV.'; *^; ' J ""V.!'',''^\''" f 

■r.-j' ^;--C:136*39.,:^ -;■■":'. .."-'= ;" ; V Standard; '^ethod. of jiest'fpr Sie^e'";'- 

Analysis "of 'fine'" ana-'6oa'r'se ! r ";^; ;"'_;' 
Aggregates. nA ' : ~ - : 

""; :- .•■■;.'■!> -7i5-§9*-> '■,'■■■ ". '■.MettioAs''pf 'Sampling Stone, Slag, 

v.?.^.i: ■;<: tJ -:ii- ,.:'•;:>' -V ,!■ ■-.. . • .. '.Gr.avel^," SaridV 'ancf Sto;ne;Biock ; for ;;; 

" ''"Use as' highway \^"tey^i^;;''; 4 ;' ^';"; ? -' - 

,-;::: j / . ; .. ■; ■ I> lJKk-55* ,r. : , ..., ,»■; .... Standard Methods of Sampling 

-.::■. ,;■.;.:?; '; : , .■...>..,■ ,\-'i •-■,'■ ..' • feitumlripUs Material. 

■■v-.-t- 1 r< c. .-American AWQc'latioa'.bf Sa te;fcghw£y 'Qfrf ifciaisr ffiahd&rcK - 
Method ■ - 

-.:. '-■<■..■:.■ T,102^2.;r .. .... ... Standard .K^thod of ^pot Test of 

.-;:*• ;c : ,r; .■• ■■;■■*/ ., ,;-; r'.,.... . - f ' As.phaltic JtetSr,iaI& . 

14-2-03. DESCRIPTION. - ""The bituminous j6rirae : doat : doVereti 'here- 
in shall consist of an application of hot bituminous material on a 
previously prepared road gravel base. The double bituminous surface 
treatment for primed base courses shall consist of a first application 
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of bitumen covered with mineral aggregate properly compacted, followed 
by a second application of -bitumen covered with . mineral aggregate and 
rolled to a smooth surface presenting an .even texture-. 

k2-Ch MATERIAIS- - a. The bituminous material used for the, 
prime coat- shall, be cutback'asphali and ;shall conform to the .require- . ; 
ments of Federal Specif ication SS-A-67I, designation MC-0 or MC-1, 
with the additional requirements that the residue from distxllatxon to 
680 decrees F. shall show a negative spot when submitted to AASHQ 
Standard Method T1Q2, -using standard aphtha specified >n Paragraph 3 
thereof. Application temperatures shall be as follows: 

MC-0 . . . . .'. - - ■ - 50-120 degrees F. 
M(>1 * \\\ . . 80-125 degrees F.. 

. . b. OSie materials used in the application .of the double _ 
bituminous-surface treatment shall be mineral aggregate and ^uminous 
material, of . the following types, gradations, grades, and consistencies . 

. . .(1) Mineral Aggregate. - Mineral aggregate shall 
consist of crushed- stone- or crushed gravel, free from adherent films 
of clay, and shall be' of such nature that a thorough coating of the 
bituminous. material used in the. work will not strip of f upon contact 
with water, The moisture content of the aggregate shall not be suf- 
ficient to prevent it from, being, readily coated with the bituminous 
material. Drying may be required as directed by the Contracting 
Officer, Aggregates shall- have a percentage of wear not exceeding 
hO after. 500 revolutions, as determined by ASTM Serial Designation 

c 131- 

■(a) Crushed Stone. - Crushed stone shall consist 
of clean, .sound, durable fragments, of stone, free ^ OT ™ ^""^ 
flat, elongated* soft, or disintegrated pieces, dust, dirt, or other 
objectionable matter. 

(b) Crushed Gravel. - Crushed gravel shall con- 
sist of clean, sound, durable pieces, free from an excess of soft, or 
disintegrated ..particles,., dust, dirt, or other objec ^f^^l^' 
At least TO percent' of the crushed- gravel retained on the No. * sieve 
shall consist of fractured angular pieces. 

(2) Gradation of Aggregates. - The "crushed stone or 

crushed gravel shall conform to the grading shown below The gradation 
of the aggregates shall be determined .by ASTM Serial Designation C 136. 
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"" r: ''!\V; ^ : --o:< !>-.l'~.r:'- ■;"■«■: SECTION 42; /; ^%'\:^ '".^^i:?" - — ■' - : : v 

;; '' : '- ! ,:': ; ''"''•■ " •': '.BrriiMiNOUs sumacs" tM'tmemp.^V - : '"-'-,■,-:, .'■-;; .,--- 7 - "■■■"■' 
.'.;' ; '.:«^ ■ ; ■'■■■-■..■. ■•■.•<aEEM;-95) ; ; ! ;;..'; : '/.",./. ^tsar^- -'"— " :: 

42-01. SCOPE. - This section covers all operatiqns.-in connection 
with the construction of- bituminous- surface" treatment consisting of a 
prime coat' and .a, double, bituminous surface treatment "on road gravel 
base, complete.' t - .. ,_ . ., . ., v -;> .-i . 

42-02V. APPLICABLE PUBLICATIONS. ' j ^ The 'foilowing,publications;^:: 
of t;ne' ^issues ^listed below, ■ but ■ referred to thereafter by basic designa- 
"tiort'bniy," form 'a part, of this specification., ._..,, ( r_ 

'■'■'■'" ■^-• > '- ^ d ? ra j-' ^Specification . -' : " ''/.,."'/,. ..".'.-: ■-.■;■.',; ::'.■•,'-. V-! "->'"' 
. '.',;'-",... K ' ., SSrA-671a. ; ■ .- 'Asphait-' 'p&$-Ba.ck' .(fpr).5pad>*WdriU 

" ''*/. ".' b-'r. /Amerioan.Soeiety for Testing Ma teria Is. : . Ser ial.; Pes ignatiorjs .; 

- [':,".& Z9r6Q* ■ '■Standard/MetkbA of ; Test..-for:Uhit ; . ' 

.'{YV-".'"-- v";".rv,i.~- . :•':/. ■■ ' : ' '■ "Weight 'of Aggregate." ■'■ -.;-:,'"' -' 

C 131-55. Standard J^ethod of Test for Abrasion 

. .,. .,....., ■ ■■::':■ ■■ " of'Cbarse Aggregate, by yse.ofithe- 
■■ , .- ■■ Los 'Angeles 'Machine. ? ,* . o.i. ■- ._'/"■'.■' - 



'C 3-36-39. Standard Method of Test for Sieve . 

Analysis _pf Fine and Coarse 

■ ■ ■■ Aggregates. : ' ......... - ,--■.-■.-'-•.- 

;'D. 75^59... ; '-'- Methods of Sampling, Stone.ySlag> 

,■'"','.■!' . •.:■■■ Gravel) Sand. and Stone Block-. for = 

Use as Highway Materials 

D^O-,55,..;- .. . • . ; Standard Methods -of Sampling >.• ■ 

.;:...-:.•'■ - Bituminous Material.. . ._/.-,;■■■ 

American Association of State Highway Officials Standard 

T 102-42, Standard Method of Spot Test of 

Asphaltic Materials* 

42-03. DESCRIPTION. - The bituminous prime coat covered here- 
in shall consist of an application of hot bituminous material on a 
previously prepared road gravel base. The double bituminous surface 
treatment for primed base courses shall consist of a first application 
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of bitumen covered with mineral aggregate properly compacted followed 
by a second application of. bitumen covered with mineral aggregate and 
rolled to a smooth surface presenting an even texture. 

■ U2-Ct. MATERIAIS. - a. The bituminous materialised for. tfce 
■prime coat shall be cutbaclTasphalt and- shall conform to the require- 
ments of Federal Specification SS-A-6?!, designation MC-0 or MC-1, 
with the additional requirements that the residue from -da Btxllatxon to 
680 degrees F. shall show a negative spot when submitted to ^HO 
Standard Method T 102, .using standard aphtha specified m Paragraph 3 
thereof. Application temperatures shall be as follows: 

MC .'"•' V •"' • "• ■" - ' 50-120 degrees F. 
■■■■■' MC _x" M .!.,... 80-125 degrees F. 

b. Tfce materials used' in the application of the double _ 
bituminous'surface treatment shall be mineral aggregate and £££££ 
material, of the following, types, gradations, grades, and consistencies. 

■ -■(*) Mineral Aggregate. - 'Mineral aggregate shall 
consist of crushed stone, or, crushed gravel, free from adherent films 
of clay, and shall be of such nature that a thorough coating of the 
bitumi^usvmaterial used in the work will not strip of f upon contact 
with water. The moisture content of the aggregate shall not be suf 
ficient to prevent it from being readily coated with the bituminous 
Material. Drying may be required as directed by the Contracting 
Sf icerT Aggregates shall have a percentage of wear not exceeding 
So after 5 00 revolutions, as determined by ASTM Serial Designation 

C 131. 

(a) Crushed Stone. - Crushed stone shall consist 
of clean, sound, durable fragments of stone, free &°"*n™™ B ** 
flat, elongated,.- soft, -or disintegrated pieces, dust, dirt, or other 
objectionable matter. 

- (b) Crushed Gravel. - Crushed gravel shall con- 
sist of clean, sound, durable pieces, free from an excess of soft or 
disintegrated particles, dust, dirt, or other ? b Jf tl0 ^VTEeve 
At least 70 percent of the crushed gravel retained on the No. * sieve 
shall consist of fractured angular pieces. 

(2) Gradation of Aggregates. - The crushed stone or 
crushed gravel shall conform to the grading shown below. The gradation 
^STareregates shall be determined by ASTM Serial Designation C 1 3 6. 
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Percentage by weight passing square , mesh sieves 
Sieve Designation Coarse Aggregate : . Key Aggregate 

- -3/V . . 100 ; , -- = 

"■ l/2" : '"' <- • .:-.-.■ 9Q-l6o; . — .'■. ' ■ 

: 3/8" Uo-70 '"' - ^ ■*. - xo °. 

■" >*>.'* , ; 0-15.^ .■;■■-::■■ ./ . 85-100 •.•„■. 

* ■"-■ ■"■ .No.- 8" "•' ■ • ''•=■' v: ,0-5., ' '..".■■■■'.:■' ..xo-Vov '-;, 

■/■■■-. ^jfov,i6;;\ ,, -.;.. :.,,- .■ .'■:--. '',;■ ■,'[■ ■ ■-. v-$- 10 -. : 

(3) iBituminous M3teriais\ - The mtuminpUs. materials ■-:. 
used forHhe double bituminous surface treatment -shall conform, to the: "v.: 

following:;.'.'.;-.. ■■'<"- . ... '"- , .' 

(a) Rapid' Curing Cut^Eack 'Asphalt-. - ..'The' rapid 
curing cut-back asphalt' shall: Conform to the requirements of Federal ■ ; 
Specification SS-A-671, Grade f HC-^, or EC- 5. In addition to the : ,',..-. 
requirements^- the Federal Specification, the residue : from. distillation 
to 680 degrees. F. shall show: a, negative spot when submitted tp AASHC ■ 
Standard Method T 102, using the standard naphtha ; specified "in Ba?»'|jp&|ih;S 
thereof. Application temperatures shall be within the following ranges:; 

: : RC-V. ...;.. ■-> . . -. .. '• 175-250 degrees F. 
'• _;, l ;\; v RCr5. ............ 200-275 degrees F. .,,. : . 

k2-'Q$. r . SAMPLING AND TESTING.' -, The sburce(s) from which the 
aggregates are- to be obtained shall be selected in advancer of 'the 
time when the materials are required for use in the work. Suitably 
sized samples of bituminous- material together' with a copy of , their 
certified- refinery .analyses and samples of aggregates shall be sub- 
mitted to' the Contracting Off icer for approval not less than 21 days ' 
before commencing -the work. All . sampling of materials, unless other-, 
wise directed,-' shall be. in accbrdance^with ASTM Serial Designation 
D 75 for. aggregates and ASTM Serial' Designation D 1^0 for bituminous 
material. .Only those materials that have demonstrated by aerVice 
tests to be satisfactory for the' work- shall.be used as approved by 
the Contracting Officer^" All test samples\ -Shall be supplied by the 
contractor at his expense, and all tests will be made % the. Contracting 
Officer, without cos.t to the contractor. Additional samples of 
materials ■ shall be furnished by '.the' -contractor during , construction, ' 
as required by the Contracting Officer. Sampling of .materials will be 
observed and supervised; by 1 'the Contracting Officer when deemed' neces- 
sary. ■■':' 

^'2-06. . QUANTITIES OF MATERIALS JER SQUARE YARD. - a. Bituminous 
material for the prime coat shall.be applied at the approximate . rate 

■ ■ ■'" .-. b2 r 3 " ' , 
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of 0.40 gallon per square yard of base course, 
tray be varied to suit field .conditions. 



The exact quantity 



b. The bitumen arid aggregate^ f.or ; ..the,.double biturainous 
surface Itreatment shall be spread, in the quantities shown below. Upon 
commencement of the work,' and' 'during 'its progress, the individual 
quantities of bitumen and aggregate may be varied to meet specific 
field conditions, as directed by. the Contracting Officer, without 
adjustments to contract unit prices, but the amount in all bases shall 
be within the limits specified.. The weights shown in this table are 
those of aggregates having a specific gravity of 2.65. -If- .the specific 
gravity of the aggregate to be used is other than 2.65, appropriate 
adjustments shall be made in the number of pounds of aggregate re- 
quired per square yard to insure a constant volume of aggregate per 
square yard of treatment,' . . 



Grading 



Bitumen 
gallons per 
square yard 

■"■■First • 
Application 



Coarse' ■'■■ : 

Aggregate -0 .25-0 . 35 
Key Aggregate — 



Aggregate 
.pounds, per, 
square yard 
, First 

, Spreading 



3545. 



Bitumen 
gallons per 
square yard 

Sec'acd 
Application 



0.20-0.30 



Aggregate : 
pounds per 
square yard 
■.-:' Second. 
■ Spreading. - - 



15-25 



l*-2-07-- EQUIPMENT.-.- All equipment, tools, and- machines .used 'in 
the performance of the work covered by this section of . the.-. specifica- 
tions shall be. subject to' the .approval of the Contracting Officer, and 
shall be maintained in-, satisfactory 'working condition " at; all" times. , 

' B : * Bituminous P3.s"t ributQr- - Bituminous distributor shall 
have pneumatic -tires of such, width and number that the. load . produced , 
on the base surf ace. :shall not exceed '65b pounds per inch of , tire width. ... 
It shall be so -designed and equipped as to distribute the bituminous ■ 
material uniformly at ■■ even heat on variable widths of surface at 
readily determined .and controlled rates ranging from 0.05 to 2.0 gallons 
per square yard, with a pressure range of from 25 to 75 pounds per 
square inch, with .an allowable variation from any specified rate, not. 
exceeding 5 percent. The distributor equipment shall include an . 
independently operated bitumen pump, tachometer, pressure gages, volume, 
measuring devices, a thermometer for reading' the temperature of tank 
contents, and a hose attachment suitable for applying bituminous mate- 
rial to spots missed by the distributor. The distributor shall be ; 
equipped for circulation and agitation of the bituminous material during 
the heating process. ' 
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b. Heating Equipment . - Heating equipment for heating 
"bituminous materials shall consist of steam coils and equipment for 
producing s^eamj. so designed . /that steam will not be introduced 
into the. material.' ".''.in 'the ieVent^stpra/ge"'' tarfe's^are : %sedj ■an^£jgtg*ed * :j m 
thermometer .MiJJt. Wjrange f,t:6m ^p° FV ' to : ^p6 0! F.- sha&b£ 'f&xed- -tor'::':; ". ;>-;v.-: . 
the tank, s^/^a^ the ';te'mp;eratxir be> ■^r.jW; 

determined at all, ^t'imesV ; '.' : r ■ ; " , . : ; "■'■ : .. " : '\" *""■:"-' ■■■■ •■■:-'-" ■vc-^f:.: ;.-,-:«■ i..—:-; 

p. Power Rollers ■ - Power rollers shall be steel-wheel 
or rubber- tired /type conforming to the following requirements: 

. ■ ; " ;.;,..(£},' : 0teel-,whe>l "'rp^^ Gr-V---; 

3-wheel construction weighing. hot' '.less" than'5 i i : tor^,; : ';and/^hall : 'be''suit'-'-' '- -;'- 
able for ; rolling bituminous "'payemehtsY ;The 'wheels" of :r the- rbllers ;iv -"' ?"'<; ■" 
shall be equipped wittr adjustable' scrapers^ '' The rollers "shall' be'"-. ■:■ ■■"'■'■■ 
equipped with water tanks and sprinkling apparatus that' 'shall' be Used-'* 1 '--v- 
when necessary -to> keep, the, wheels... wet, .thus...,preyenting adherence of 
bituminous material tq.jfee" wheels'. ,- :; -.j? '""''".'./■''' J " '-■' — '-^ -»"■.■-;':» 

; (2:) ■ .^^^bfe-/iiirea!j'pller shall : be- self -propelled^' ■■'-■■>^ :, 
and equipped-; .with- / npt j .less.' iban S wheels ! 't$?unted' oh 2 axles 1 $h'-'aUc&M=' ■^■■;^ ; '*;; 
manner, that the, rear, tires,' will ,np't ""follow. 1 "in 'the tracks- of 'the" f6rwar.d ; -. ;;; 
group. The. pneumatic, roller' -shall also ;be equipped vith ; sui*abl.e-'.bdxes ; ■■■(. 
or platforms for ballast' loading and' when loaded with ;balla>t- sifel*£'-> •;•:'•-: J ■.'■■ 
weigh not less than 10 tons. The tires shall ' be uhifdrmiy 'inflated :\'f .'_::=*.: 
to not less than., 4.5 pounds; per square ,4nch pressure v 

d»' febhanical'-Spreaders*- ~ ■ Mechanical- s.prea&ers ejaaliitjft, ;;;:'.;., 
adjustable? ana' capable : of ' Spreading aggregate .- at ; ^oiitrolled; amounts . : ; : : . ]'-' u \ 
per square yard.'"/..''*/]' '' " : ' '■ ■ '..-.-?!'.■-'.-■- ■•■■rz ■■< ;■ >:,::-/; -.-■ 

■..^e^^' Brppm^fa^^v - : ' : " : BrcW drags shall- -consist of, bropma.pf,* \ 
the streeVtype , . "mounted 'in '"a ■' trains- -In'-such & manner as* to ( spread.,. 1the ; \ , : - 
aggregate 'uniformly over the surface pf- ' the- area, to be : treate^ . . : 1^e.„; ._ 
drags shall be /Equipped with : tbw^paates -for^o^i^^ ■•i!towi^-^utp^ia^ r '," , -. i ..^ 

shall also. ^e .^pneumatic-tired . ; ■' *■"' ■■.■!.-.- :--■;':'■:'-■■ ■•/■ :.:-,;; -^ ..*' ;;■■;;-.' 

f. Power Brpoms and Power- Blowers .; *;>.; Power .'brooms, and....... : ... .; 

power .taowers.,- ; shail be, .suitable for effectively cleaning the surfaces' 

tc be .treated*"..,., .. ",'[.. *7"'^ '"':.■ '] ; "■'.'■' '■ ; '- : < -■'-'*7- r ™ HO :'/:■}" '.'-■/.-.'.'.■.T; 
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;$?' : 'Kubber*Tired;.;; Boilers . ' ■ ■ <— ■■ . ; Eubber>;t^re^Vbl3:eji '.,.;",.. 
shall cp'nsisi ; ;pf ■"2"aKles^^nHwhich'-.are.-.mDunted not-, les.s.. than 9'.^ pneumatic-; 
tired wheels in atich' banner that the rear group. : of tires -will ;n.pt: follow; ! 
in the tracks' pf the fbrward group'. The- axles-, phall .be .suitable' :;f or'. , 
ballast loading;. 'The 'tir"eB : shall be uniformly infiat'ed^ The rqller.s ; 
shall be Weighted -as 'directed -by ■ the " Contrasting.. ^Qff ice ; r.. ; ' The ;tractdr ; . 
or pth'er 'towing equipment shall aalo- be "peni^mtic-tiired,.. ; ...-; ''"■'_ , 
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h. Scales » - Scales shall be standard truck scales ot tfie 

"beam type." The" scales shall be of sufficient size and capacity to 
accommodate all trucks used in hauling aggregates. All scales shall 
be tested and approved by an inspector of the state inspection bureau - 
charged with scales inspection within the state in which the project 
is located* 

42-08. WEATHER LIMITATIONS - The prime coat and double bitum- 
inous surface treatment shall be applied only when the base course is 
dry and when the temperature has not been below 35° F. for at least 
12 hours: immediately prior to application. The prime coat and double 
bituminous surface treatment shall not be applied when the atmospheric 
temperature is below 50° F. - - - 

42-09. CONDTHONIKG OF EASE COURSE. - The surfaces of the 
primed road gravel base course will be inspected and tested for 
tolerances by the Contracting Officer. Any deviations in excess of 
the specified requirements shall be corrected as directed by the 
Contracting Officer. Any ruts or soft-yielding spots that may appear 
in the base course shall be corrected by loosening, removing, or 
adding material/ reshaping, and recompacting to line and grade, as 
directed by the Contracting Officer. 

42-10. PREPARATION OF SURFACE. - Immediately before applying 
the prime coat, all loose material, dirt, clay, or. other objection- 
able material, shall be removed from the surface to be primed with a 
power boom or blower supplemented with hand brooms, as directed by 
the Contracting Officer. After the cleaning operation, and prior to 
the application of the prime coat, an inspection of the area to be 
coated will be made by the Contracting Officer to determine its fitness 
to receive the bituminous priming material. That portion of the base 
course prepared for immediate treatment, if considered excessively 
dry, shall be lightly sprinkled with water immediately in advance of 
the application, as directed by the Contracting Officer, to assure a 
uniform spread of the bituminous- material. ....'.. 

42-11. APPLICATION OF BITUMINOUS PRIME COAT MATERIAL. - Immediately 
following . the preparation of the base course, the .bituminous prime 
coat material shall be applied by means- of a bituminous distributor 
at the applicable temperature specified above. The bituminous material 
shall be applied at the pressure- and in the amounts as directed by the 
Contracting Officer. The priming material shall be so applied that 
uniform distribution is obtained at all points .of the surface to be 
primed or treated. Unless the distributor is equipped so as to obtain 
satisfactory results at the .junction of previous and subsequent applica- 
tions, building paper shall be spread on. the surface for a sufficient 
distance back from the ends of each application so that flow through 
the sprays may be started and stopped on the paper, and that all sprays 
will be operating at full force on the surface to be treated. Immediately 
after the application, the building paper shall be removed and destroyed. 
All spots unavoidably missed by the distributor shall be properly 
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tyea/ted with .bituminous. material + Fol^o^ing.-the application of prime . 
tna^eriaXj, the 'surface, shall be .allowed ^o.Jcfey for a^period. o,f nqt less . 
than 48 hours -without being. disturbed, or for ; such additional period ',.- 
of -.time -as ; may be necessary to attain, penetration in£t3 the foundation: ; 
course and drying ■ out or evaporation of ^he volatile©. from prime ; mate-;, ; 
rial,,. which, period shall be, /-determined by the Contracting Officer,. The 
contractor^ -shall furnish and spread sufficient approved sand onfall 
areas. r which show an excess- of bituminous material to effectively blo£ 
up anS-'Cure the .excess, as directed. The praised surface shall be ;.; 
maintained by the contractor .until the ■succeeding layer of .pavement -.- 
has been placed. During the .. interval/, ijhe contractor shall protect, 
the primed surface against damage and shall repair all broken spots. 

, 42-12, ; first Plication op : bSuminous material for double, sub- 
face^ TRfcAOME.KT. - -The .first, application of bituminous material for .... . 
the surface treatment .shall.lbe applied . by means of, a bituminous distrib- 
utor at the .temperature determined by the Contracting Of ficer, . within . 
the .ranges specified in. Paragraph 4£-C4b(3). The bituminous'material 1 
shall be,,applied., at the pressure and in~the amounts > within. the limits •".:' 
specified .in Paragraph .42-06, as determined by- the Contracting ; Officer. ■ 
The bituminous. material , ,, .shall be so applied that uniform distribu- 
^H^! 1 *? 1 ^ overall points of : the. surface, to be treated. Unless 
the distributor is equipped so as to obtain satisfactory results at' the, 
junction of previous and subsequent applications, building paper "shall 
be employed as specified above, . All -lightly coated ■ .«reas and spots 
missed by the distributor.. shall be .properly treated with bituminous 
material applied by hand,. 

£2*15- *&&£ SPREADING OF AOGREGATE/ - Immediately following .. 
the first application of bituminous. material for the double surface 
treatment, the coarser aggregate shall be spread uniformly over the 
surface, in amounts, within ;the limits specified above, -as directed 
by the. Contracting Officer. Spreading shall be; done with aggregate 
spreading equipment of the type specified* The aggregate shall be .' • 
spread evenly by. hand -on all areas misled by-. the aggregate spreader. 
Trucks spreading aggregate shall be operated backwards, so that the 
bituminous material will be covered ahead of the truck wheels. When 
hand spreading is .employed,, aggregate shall be dumped in .piles adjacent 
to the area to.be treated and-.spread by means of shovels^ The ..aggregate- 
shall be placed in sufficient quantities., within the limitations spec- 
ified, to provide. a small ;roll of .surplus material ahead of the broom ., . 
drag r thus .preventing, the broom drag from turning over the coated . , 
aggregate. Back-spotting 'or sprinkling of additional aggregate over 
areas having insufficient cover shall be done by hand and shall be -. • 
continued during the operations whenever necessary. 

42-14. BB00MIK5 AND ROLLIKG FIRST COURSE. - The surface 
shall be rolled after sufficient aggregate is spread to prevent pick- 
up of the bituminous material, and rolling shall continue until no 
more aggregate can be worked into the surface. The surface shall be 
broom dragged as soon as possible after rolling, but not until the 
surface has set sufficiently to prevent excessive marking. Broom 
dragging shall continue until the aggregate is uniformly distributed 
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over the surface- Broom dragging , rolling, and back-spotting shall 
continue urvti? the surface is cured and rolled sufficiently to key 

and set the aggregate, as approved by the -Contracting 'Officer. In all 
places. hot accessible' to the .rollers > -the aggregate shall' be adequately 
compacted with hand tampers. , Hand tampers shall weigh : not less than 
25 : POunds .and shall have.- 'a tamping face area of.- -not more than -50 square 
inches. Any aggregate that' becomes coated, or -mixed with dirt or any 
other foreign matter, shall be removed,- replaced with, clea'-n ; 'aggregate, 
and rerplled, as directed by the Contracting Officer. '-All- surplus ag- ■ 
gregate shall- be swept off . the surface; and removed prior to the -second-' 
application of bituminous, material. . .The ■ .contractor shall" maintain- and' 
protect the treated areas, by barricades.:, if necessary, Until the sec'ohd- 
application, of -.'bituminous ■.-material- is "applied. ' 

42-15. SECOND APPLICATION OF BITUMINOUS MATEBIAL. . -, -The second 
application- of-. bituminous, material shall -follow 'within fiU hours, after 
the construction of .-the first course, weather permitting, 'unless' the 
treated surface :ds excessively-' moistened 'by rainy when it " shall' be- 
allowed- to dry, -for- such- time -.'as is deemed- necessary 'by' the' Cbntracting 
Officer* . The second application of bituminous' material shall' be applied' 
in -the ■ manner specified for- the '.first application,- at the temperature' 
as -determined; by the' Contracting -Officer, 'Within the ranges'- specified. ,. 
The bituminous material- shall be also, applied at the pressure ahd in 
the amounts, within the' limits. specified, - a£ v directed" by the Contracting 
Officer. ■ 

42-,l6. SECOND SPREADING OF -AGGREGATE . - Immediately following 
the second. application of bitumen,' the finer (key) mineral aggregate 
conforming to the grading specified shall be spread uniformly over 
the bituminous material in amounts, within the limits specified, as 
directed, by the Contracting Officer. The aggregate' 'shall be spread 
and processed in the manner .specified above. 

42-1?. : .BROOMING AND ROLLING SECOND BOURSE. - The surfaces shall"' 
be rolled and broom-dragged ■ in the manner specified in paragraph 4£-l4 
above, until a smooth, even.textured 'surface is produced. All -surplus - 
aggregate shall be swept off the surface .and removed prior to final 
acceptance, 

42-18. PAYMENT, - .Measurement - will be by the square yard of 
surface actually receiving the bituminous' treatment.' 'Payment will 
be made at., the contract unit price per square' yard for Item 95,' "Bituminous 
Surface. Treatment", which price shall constitute full compensation for 
all work specified in this- section, including prime coat and sand "cover." 
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TOPSOJXING,.. SIDING. Aim.MSWKm*:: - 

:; ■■' ' &3-G1* SCOFE ; ; "fchiW ' Sect ion covers" ' tpps^iiing andj seeding* ; complete , 

1+3-02. DEFINITIONS, - d. Earth .-Material ,~, The r earth material con- 
■ sfceting of the ; humus and ; the^upper layer ..or rl&yer s > of >oil i to- a.- depth 
determined IS^tfae Contracting Officer,, ..vhen-.used ,toco nsta r uc ^ a seedbed 
for the production of tur'f is defined as topsoil, Topsoil is classed as 
follows; . . ,. ..t .- -, ..- ■■■---] .■ ( : - 

■■ - ■■■ ' ;i -- (1) ■ Class A tppspilsHall be : salvaged from open, fields ■ 
and" shall be^naturaly' fertile, 'friable surface soil, without toxic sub- 
stances injurious to vegetative growth, and elean-iai2d v free -frpm clay 
;lumpSj" stones, -clods,; stumps, wee# r clumps, sticks., debris-,, and other , 
; ^objectionable matter two inches. or more' in- any dimension* it shall be 
salvaged from the top 8 inches of stripped material.,.. \'< ■;■■■ 

(2) Class B topsoil shall be stripping material salvaged 
from construction and borrow areas., ^tripping .material, which is to be 
used as Class' B tppWoil; shall be -cleaned by. means of. a bulldozer "equipped 
with a". robt-rafeing' blade' or' similar equipment ( .go ; that , it : is reasonably 
free;,from' stumps, ldgs, stones,, rbot's and similar' .material, having a. 
maximum dimension of 8 ihchfrs or' over, -. - 

(3) Class C tbpsbil shall be stripping material salvaged 
from construction and borrow areas, Material .which .will interfere with* 

■ placement',: grading and seeding operations,, shall- b& removed. . ; ; > 

;:.-.'.""' ' ' ■' ' {ky -All' material suck-'as stones, roots, '.istumps/f'and 
other debr is : removed firom.' top&bil' in .tie, process of cleaning it shall 
be. transported- aEdde^bsited in. a designated spoil area. 1 . "■.' : ' 

' b^ Class A Seedbed . '- A class A seedbed is a seedbed constructed 
by preparing the subgrade as required by Paragraph U3-O7 of this section 
.of the;epecifications, %plyigg ^ eight : inches. of .class.'A-'itopsoil,' and : 
jading to the ^required 'limits .' . -'".-., 

. ""'.•■ -'■ c . ■ Class- B ■gepdoed . , - 'A " class, B . seedbed . is - a. seedbed constructed 
by; preparing 1 the Subgrade' as' required .fcy paragraph fe-O? of this section 
of.the^speelficationsV^^ 8- inches of ,cla&s;B topsoil 

as requxred4 : 'a'M ;:; grading to the 1 ' required limits ; except that where 
directed, the thickness shall be 24 inches over exposed rock surfaces. 
Class A topsoil may be substituted for class B topsoil. 
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' d. Class C Seedbed . - Class C seedbed is a .seedbed constructed 
by preparing .the subgrade as required by Paragraph. 43-07 of this section 
of the. specifications, applying' a minimum of 8 inches, of class C topsoil 

as required,, .and grading to required limits, r ; -..'..■-■. 

e. Class D Seedbed . - Class D seedbed is a seedbed constructed 
by properly preparing the soil surface in place after other operations, ... 
have been completed. No topsoilihg is required unless/topsoxlihg "is a .'.. 

part' of another, operation.' " , ' -■■•-.- "" " ; 

4 f. Class A: Seed - - : Class A Seed is, a seed mixture designed to 
produce a. high; quality lawn, - and shall have a content as stated in 
Paragraph 43-64c of this section' Of the specifications. 

£• Class. B ;Seed . --Class B. seed, is a seed mixture-' 'designed' ' , , 
to. prbduce~heavy -turf to prevent- surface, .erpsipn, ; and shall have a content. 
as stated' in, Paragraph 43-04aof*this; section- of the. speclficatiohs., 

l4-3-03. ; PROCUREMEHT 0F#PS0IL. - Xi ..shall be the responsibility of 
the contractor to salvage from construction and graded areas sufficient 
topsoil of the required classes to complete /topsoiling as specif ied. ; fop- 
soil shall not . be . hauled, applied, or worked while in a frozen or muddy 

condition/ " . '. ; : . -..".■ ■■-'■ .', .. : .■■"'-■ ; ' 

43-04, MATERIALS, -a. Fertilizer . - Fertilizer: ;shall -be 10-6,-4 . 
grade., uniform in composition, granular "free-flowing: and -suitable' for 
application with approved equipment, delivered to the site in bags or 
other convenient containers', each fully labeled, conforming to the 
applicable State fertilizer laws, and bearing th? : name,' ti*ade... name or 
trade -mark, . and warranty Of the producer. 

b» Lime ..- --Lime shall 'be ground limestone ^.containing not less 
than 85 percent of total carbonates and shall be ground to such fineness 
that at least 50 percent will pass through. a 100-mesh.' sieve, and' at "least 
90 percent will pass through a >20-mesU sieve. r Cparser- : materials will be . 
acceptable. provided the specified rates of application are increased ';. 
proportionately, ,on the basis 6f quantities passing the 100-mesh; sieve, 
but no additional payment will be made for the increased quantity. 

c. Seed . - All, seed used shall be labeled in accordance with 
U. S. Department of Agriculture Rules and Regulations under the Federal 
Seed Act in effect on the date of Invitation for Bids. All seed shall 
be furnished in sealed standard containers, unless exception is granted 
in writing by the Contracting Officer, Seed which has become wet, moldy, 
or otherwise damaged in transit or in storage will not be acceptable, 
The analysis of seed in each lot of mixture shall be as follows: 
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$ by Wt. Mln. $ Min. $ 
Kind of Seed In Mixture .,. purity Germ* 

CLASS A SEED 

Agrostis Tenuis hv. 

Highland Bentgrass _.■■■■■' 10 98 85 
Festuca rubra 

,. Rqd;'.'Fesque, (Columbia Cy. Strain) •._ 35 98 85 

?eWtWa' ; ? rub^a'^^^ : .■'??£'*- J X u;JA '^'It-.Y^'.Vii .■■:'■';• ; : V ■ 

Chetfibgs ffesciie «'''^^C' :■;:.: -^ru.vv; vr* ^^ts^cr^gri XT;.'./ ^ -.* ; 

KehVtf <^ &ue|r^^ >': : "- • : 15^. -■;■" t^-S?' :V -- "- -^ ■■■-:-■ : . 

TrifcJlMir^^ma^-"^ 1 '; v -' " : ."'. J-'^v ,;v ;;;.■.; r,,; ; -;y, [: . v/i ,_ ( -^ --r;.>^c;--- ;*;:;.; 
W^i^^o l ver' ; '- : -- r ';'' ■:-- ■ ■' .^i-iivc. •■■■'■ iX/^ ;:-;,/:^a o^^-r ;;,Q 5 ;-.;-;,.;; 

CIAJ5S/ B 'SEJ&fch 'r ;>'^^"'^o^ •-..■:; ; .o:r J .;*u .^~,fio\i;/ *; ^r.'K} ^.aiv^r.-^av-O :-!*'■' 
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Agrostis Jenui.s by. , 
\ ; ftlgfaia1ja -Ben%tfaW- - --'■/ ->■:-. -d-'. :■;■.■/: - \'~' : j;i^5:.'...^; Li-.liSSL: -i 85 - 

Fe6tuca^ ; ; elatic^-'arun^naceae''W' -.>i^ .:-';.-.:v . -i/;^.::^.';-:--;:, ,;;•■■>:;;■■■.•.;-;.:.; '.;-;. ...;: J: 
.. '^^'I^cue'v;' i .\ jV;: '- : " : - .;:/:;i--.v. ,' ?-r- \ t ■'■-■..:■.: 3o::-.i,.rr.?--:i'i o^.M*: ^'^fj,.:.;..;: 

R|^\PesQue j '(C6lu&ia^ey/^trSln) A* ^-^^-< 35^ ;..;:■-,,., 9Q.U •: v^^.-'i •,.:■;'■ 
Pds^cbmpr.issW- 1 -; -U^> '^.-;i K:;.;::-'i 7 ■.;■'.. z^ic^a, .:;::;^<r-:; ..'.:;,■■■.;■/.,.>■>;.;:. •:;■:■.;., 

Canada"Blii^^Etss ; ^-^^''- — -^i v:o^: i X-Oi/[?; ; -^5! -.-v; ;h,::go'-!~ ;>'-qrg .'■■.,■ ;.;■:. 
Trifoiiua repens. ."■'•■-% ;-■• •■■■.■^xrri.iyi i.-M-i-.^r,:-. -^i-lo- ;v- .-i^-v ,;io-.. ■;■,-:: u;i-!i.:,f ; - ^;, 

WhitVeiover (Ne^^rork¥ild^ Strain)'-- :.-. "•'/§ ^i ^.^g^v^u 85^^- 

' t: ' ■ : i> ■ -'Ftbr ■ 'g#ass 'seed- Classes •& : &' B/ ^tfeed seeeUaot ' tfc -^eeid : 3. tf# '-of- : - "' 

total ''mixturev : -*'-V • "■*'■ U."--^- I;;^.;.Cv"?i'"* , -A J".-'.". .i:".:';.0 \>> ^.;;;v:-!::-q^,;:^. ;.*?*. 
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;V F r ':'' J S*'|^S^* '- : - (^° b«--iiB«d bnOy^oti Slopes of-1'- 6n £ : or- steeberV " : 
No muleiiinf^ ^oSri^'Arek-S* ) -■ ■ ■ "'■■-' _ ^-v.,-i roj- -. .-■- .-£ .;i-v[ ■:.■:-■.] ),L:.:;..{-. 'i<t i;^,:;;-; 

(1) General. - . Accei5ta35le- mulch : shall 'be- awy sat> tBe ^ 'V- 
follpwing materials, pr any approved locally available material other than 
the^fe-'specfi^i^ai^ Muuto '^terial- which' ^ Fontaine- sin excessive- quantity of 
ma1>iire& s"eea or^no^ibus ■ weeliis' -or' other;'' species whiCb weuli^rb^ anil be , : '■■■ 
detrimental -to-t^e desired tfcfcfi or provide a menac^ to-surro'und-ihg'farm 
land will t^>fc-^1^- l AcfceI^ble^^■■^■'■Mat!&t-isX'thfej; ^ easiOy shifted'-by moderate 
wind : actid^vor mateMal-tna^riB c^^ 
' or : ^ e ^vQprei&t&'the >g*owtli'6f-passv : will'iiot be accebtable^, - ' - 

iu^-* ; ;.wn; ; ;: :/'(a)'v Straw; —'Straw shall consist 6? ; tHe^ inreshed-- 

stalke'^d^date;iwheat>^ar^eyy tye, : 'f lax, beans or-peasw -- : >- -^ v - s 

(b) Hay. - Hay shall be cured, dried and shall be 
made-ujj of native grasses*, marsh or^be^ch'grass'es. ■yy±3 'I 



■, 1*3-05^ -PISI^CTIOHAHD-^ESTS, - a. Topsoil . -The t.o;p&pil ^roppsed 
for use will'be inspected by the Contracting Officer. At' : the- time of 
inspection, the Contracting Officer will require representative, -soil 
samples to be taken, to be tested for physical properties an^^pH; (or 
lime requirement), for organic matter, and for available'' phosphoric. ■;. 
acid and potash. Samples shall be supplied by the contra.ci'pr at the 
contractor's expense, and tests will /be made : uhiier''-b)ie 'supervision of 
the Contracting Off icer without cost to the contractor. Sainpling ■ and 
testing will be in accordance with standard practices off soil, testing. 

b* Fertilizer and Lime . - Fertilizer and 1 lime 'shall. be of '.the 
required grades", uniform in composition, free-flowing and suitable for 
application with approved equipment, delivered to the site in bags or 
other convenient containers, each fully labeled, conforming to the; : ;:; 
applicable State fertilizer laws, and bearing the name, trade name" or 
trade-mark, and warranty of the producer. The Contracting Qfficer ;sha'll 
be furnished with duplicate copies of invoices for all fertiliser^, and 
lime used on the project. Invoices for fertilizer shall show the- grade 
furnished. Invoices for lime shall show total minimum carbonates and 
minimum percentages of the. material furnished that pass the .100- and the 
20-mesh sieves. '-Each lot of fertilizer and ' : lime v shall be subject to 
sampling and testing at the. discretion of the Contracting Officer. ..-' 
Sampling and testing will tie in accordance with the off icial methods of 
the Association of Official., Agricultural Chemists. ' frpon completion-of 
the project, a final check' of the total quantities of fertilizer and - 
lime used will be made against the total area seeded, and,,. .if --the .minimum 
rates Of application have not been met, the Contracting Officer may 
require the distribution of additional: quantities" of these materials to 
make up the minimum application specified. ... •■ 

'■ C ^- See& +' - The Contracting Officer shall be furnished with 
duplicate signed copies of a statement from the se^ed vendor^, certifying 
that each container of seed .delivered, is. fuliy labeled In accordance ' • 
with. the Federal Seed Act and' is at least equal to the specification 
requirements specified hereinbefore, as furnished wi^h the, purchase 
order. This certification .shall appear ~on, or with, , all copies, of invoices 
for the, seed. ■ .Each" lot of seed, phalli be subject to sampling and testing 
at the. discretion of the Contracting Officer.- Sampling.; and testing will 
be in accordance with' the latest Bules. and Regulations under the Federal "' 
Seed Act, :. ; ,..-~- .'■.'./ :■:■'■'■■, t . :-" : -'-" '' V "/ .., -. > ■'- 

• - - ' d. Mulch. - Hot less': tfran 3# days prior to date of ; intended 
use,'the contractor: shall notify the ; , Contracting ^Officer of the sources 
from' which the muloh materials are to be secured and the quantities thereof, 
and representative samples of .the. materials proposed to be used.shaH be" 

f urnished. for- approval. '..'..'>■ .'•■;' >■'* ■'■-' 
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£* Nomenclature * - The scientific and common names of seed 
materials specified herein conform with the latest approved names listed 
in "St^ngar^fd, P^-nt ■Jjfcgsgs*; (^& Ed^iqa^, ^ej^&d t$^he American 

Joint, .Co^jLjbteeT;.'^ 

eludes^ therein," .are |^cpnCormance : , ,w l^rna^^z-ad^pie^, %." ,$i^7. J&*.S~. v jRisier^r 

ment/%fCi^r^ 




treated as' required 'by tnis' ; section of the specifications." 



<* J, " f . , a. .Areas as- ^indicated on the drawings* , v , 

""'^ ^ ,Area£ not indicated on the drawings' but whicn. fall wi£hin 

the yeaning of QC-.9* $hese areas snail be treated at no additional, cost 
to the "Goverhment- 

c_. Areas failing, outside the limit of,, work Xxne^ areas within 
the Xiffltt o£ work line where 1 no ' ( work Is indicated on t^e drawings, and 
areas^used for' the cgnyenlence of the contractor including haul 
roads^ storage areas^ access roads, field office sxtes, parking areas, 
stockpile areas an§ areas of similar use, unless^ specif ically exempted. , 
in"'vr^j(g£^ ^$$ t .^|a$ls]f>a^^^ 

no ad^tlonal''cost'"'t6''4bve^ment'r''''' t "''' ^-"-'-^-'••- ; -—.-■'■--, *■-■■" -■• ; : "^ J :;_; >( ^;; 

,, ri ^i .._., j.^i ^Areas.^s r^qu^red.by qther^sec^^pns^of , th^s^ r specifications. 

( £i^.,PEQ^siqns^ ,..,..,.,_: 

f e spon||hW4ty 3>£ -. ve^ta^n : ,b'ih^r. „,t!Hah . $ras ^. .'g^^-as ]'jk$ef r $ii "ifir jib^ 
in acclwFdsij^^ -' v^-tr 

, : - '^'r^^ ^e iC ' . -")i|i# ?SolloTjfijig ^we^s '/-si^ii^l' .?be I £rea^e4 as7speoifi4^"-Krein*.'. !',' 

..hi.^ro Xi'iv -xvi^v 



•fi) diass"A'' T "Seedbed, dlass ! i£ Seed** '"''" 



,,,: ,.,, if - w ■. s - f ( a ^ ^r^ce axe&g (qti^itX.Buil^in^, and Parking lot) 

ah4^Q^c$to^ ^Vr'-v- "™S;3 ;; -.5"'\^ ........ ,,,:„.,■ 

"..'"'!* ..." .'' ' ".'-' '7 ", "^(alT- fi Vd'a^t sippes, except ,. as hV£^ 

,.,-.,„„ ._ , t ^(b,.) t . .Cut i, slopes i,n. earth above the/rock surface 

along-lDomje^ fep^co^^ffi^inta)^ e^' A i^lm^ ''ch^^l>^^ce^t .below , : . ■ ■, 
permanent pocft elevaticS. 1 ■''''' ' JV '- N '-- :/J -^ - : -' J ~— ^--<.;\^ wj ■...■ ----- • ■^.<.-.-~- 

.... . .,. , A3-5 „■ ^-- .-v,.fc£ 



(3) Class .C Seedbed^ Class, £ Seed. All slopes and 
disturbed areas comprising ^and adjacent .to .Borrow Area "F . The ap-" 
plicable provisions of the EXCAVATION 'section of these ■ specif ications 
generally cover the requirements in the treatment of Borrow Area " B" . 

(4) Class D Seedbed, Class B Seed. The area comprising 
and adjacent to the spoil .area pn the upstream , toe c£- the' dike, ' 

U3-O7. PREPARATION OF SUBGRADE. - a. ; / Generals - The area to be top- 
soiled and areas requiring other treatments are shown on the drawings and 
described in Paragraph 43-06 of, this section of the specifications. Equip- 
ment necessary for the: ; proper preparation of. the ground surface and for, 
handling and placing all materials required shall be on hand, in good 
condition, and shaH be approved by the Contracting Officer before the 
work is ,starte,d, .Prior to, grading and tillage' operations ,\;all heavy 
growth of vegetation of the areas to be treated sufficient' to interfere 
with' grading or . tillage operations shall be mowed, grubbed) and raked, 
and burned or removed fromvthe. site, .Prior to or during grading and 
tillage operations, the ground surface, shall be cleared of all stumps, 
large stones, roots ? cable, wire, grade stakes, and any other materials 
which might hinder proper grading, tillage or subsequent maintenance 
operations. 

b, grading . - Grades on the areas to be topsoiled which have 
been previously established, as shown on the drawings, shall be maintained 
in a true and even condition, Maintenance shall include any necessary 
repairs to previously graded areas. Where the grades have not been 
established,, the areas shall be graded as shown on the drawings, and all 
surfaces' shall be left at the prescribed grades in an even and properly 
compacted condition so. as to prevent the . formation of depressions where 
water will stand. 

c. Tillage . - After the areas required to be treated have been 
brought to the proper subgrade parallel to the finished grades shown on 
the drawings, and iiomediately. prior to dumping and spreading Class A and 
Cla'ss'B topsoil, or prior to seeding if no topsoil is required, the sub- 
grade shall be loosened by disking, or by scarifying to a depth of at 
least 2 inches, to permit bonding of the topsoil to the subgrade. On 
banks and inclines, the subgrade finish shall be loosened by harrowing 
in rows parallel to the contours of the slope. All other equipment to 

be employed on such slopes shall be operated similiarly. 

&•-■ Approval . -There shall be no application of topsoil made 
■without the prior approval of the finished subgrade by the Contracting 
Officer. 

^3-08. PLACING TOPSOIL. - The topsoil shall be uniformly distributed 
on the areas designated, and evenly spread, and in sufficient depth to 
compensate for any shrinkage, so that the thickness of the compacted 
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topsoil shall.be as provided . by -the ,^a^i^s ^i^ .>y.'.the:pr5oviaions of other 
paragraphs "of 'this section of , the s^^X^^^^^Tio^c^'-^a^L be' ^. -v :-;:'-t-- , 
compacted with two. coyerag;es,,.oi v( the -trea<|s >pf.;a cr^vl^r. type -tr&etpiv-^ 
The topsoil depth shall he measured perpendicular to the plane of the 
finished grade. The spreading shall. fro. ;$$?foxm&i&-mah ^manner that 
fine grading, fertilizing, limina^and seeding can proceed with little- ' 
additional soil preparation 037 .tillage,.,.;- Any irregularities in the surface 
resulting from operations thereon shall he corrected to prevent the 
formation of depressions wljere: water M&& 'Stand. - . Topsoil; shall ! not he ' 
placed or vpr^ed when" it,,or : the : s|iDgrade'l& frozen,, excessively -wet,' ' 
extremely dry,,,6r; in a,. condition, .otherwise, detrimental to the proposed >-■■>■ 
seeding or to proper.. grading. -,T©pspiling shallrbe ,perf ormed-only when • ;>" 
it can he followed; within a reasonable, time by, seeding* In the ■ borrow area, 
the spreading , of '^stripping material (Class B topsail- and -Class 'C i topsoil) ; ; 
will not. ^e- requi.red_,6n bedrock slopes, steeper *;than: 3 horizontal '-on 1 ; c ' 
vertical. pr„.pn, be&ock,ridge*&, pr^knobs o:T sufficient irregularity ,;tb: i- ; -- 
require special construction methods for the spreading; of ■ s-fcrd'pping; 
material. In borrow area B, the spreading of stripping material will 
not h^. r,fg.u^.red on .extensive .surfaces of- exposed rock:.: ■ ,-. \^Ji:„. '* 

>3-^:?&R^^ 2 -a>." General.. -It shall be- - : : - '■..»•■> :-.'* 

demonstraib^d to,;j>e Contracting- qfficer~befpr.e ; starting wor^ that'. the ■-■■:> '< '■••-■ 
application" of ' fertilizers, lime, and seed required will be made uniformly 
and at the specified rates.,;, ... -■ .v ■ '■■'-■■ ^O''" ■••'■' 

S.v - fffo e * Grading., - The seedbed, shall be, brought to the required 
finished grades,,'; free £rom unsightly variations, lumps,, ridges', and , 
depressioli's. ;Dyring . such ..operations: and .prior to seeding, the surf ace,' of ■ 
areas receivingfclassjA : .tppsoil, shall, .be : . cleared of all stumps, stones • 
and other objects., having a dimension, of -.1 inch or more, and a finely' 
pulverized .seedbed shall. be, formed..' Areas,- receiving class B and class C- ■ 
topsoil shall. h^ve, the surface, reasonably clean and free from stumps,. , '' 
stones and ^ot^j, material, which might injure development of maintenance ■.■-'; 
of vegetative" coyer.. Class 'tii seedbeds shall be -cleaned of debris and V ■■ ■' 
other materia^. otp^ jectipn^ble r ^ize, , , < . -. - : 



, t .£• application of .Fertilizer and Idmey - Fertilizer and \lime- 
shall be distributed uniformly oyer the ; areas -specified to be topsoiled 
and seeded, in accordance, with. the following, schedule. •: 

'' ,J (1). Areas haying Class A seedbed yith Class A.seed, and' 
Class B seedbed with" Class B seedi ' . -.: . . 

Fertilizer'' ' *' 1000 lbs/acre 

Lime 2 tons/acre 



^.7 ' z^':y : '^:-^i 






•■ . (2) Borrow Area B. - Class G> seedbed,* 'Class B seed. . 
U "-^liine, .1,500 abs 'per acre applied hydraulicaiiy. -' " 

Fertilizer, 10-6-lj-,,1000 lbs/acre applied hydraulicaiiy. ; 

f3) Class D- seedbed, Class B seed/ ' 
fertilizer -.-■'■ 800 lbs/acre- ' ! ; ' 
■ -•Lime . . v .■..:. -' ■;■ -2 *bons/aere- 

Each material shall be. incorporated independently into the top 3 inches 
of soil by disking, harrowing, drill, or other methods acceptable to "the 
Contracting Officer during fine.. grading operations; or in combination 
without lime by floss -sprayer after the'feulk of fine grading work has , 
been done. Distribution .of fertilizer and seed may be accomplished ... 
simultaneously by means, of an approved seed drill equipped to sow seed' '.. 
and distribute fertilizer at the same tiBie/or by flae's-Sprayer, at the. 
appropriate stage for seeding operations. All materials must 'be applied' 
hydraulicaiiy to Borrow Area -B. -•• ',■ 

£* leveling- - Any undulation or irregularities in the surface 
resulting from tillage, fertilizing, liming, or other operations shall be 
leveled out before seeding operations are begun. No seeding shall , be doxe ; 
until the prepared seedbed has been approved by the Contracting Officer. 

it3-10. FIANTING SEED. - a. General. - All seeding work shall be ; 
<$cce between the dates of 15 April and 1 June or between 15 August and 
15 September unless othe-ewise directed in writing by the Contracting 
Officer. A methoqkof" sowing/ satisfactory to the Contracting Officer shall 
be employed, making use of approved mechanical power- drawn drills or 
seeders, mechanical .hand-seeders, floss-sprayers, or. other approved 
methods. When drills are used, provision shall be made by markers or 
other means to assure that the successive seeded strips will overlap or 
be separated by a space no greater than the space between the rows planted 
by the equipment being used. When delays in operation carry the work 
beyond the most favorable planting season for the species designated, or 
when conditions are such, by reason of drought, high winds, excessive 
moisture, or other factors, that satisfactory results are not likely to 
be obtained, the Contracting Officer will stop the. work, and work shall 
be resumed, only when conditions are favorable again or when approved 
alternate corrective measures and procedures have been put into effect. 
If inspection during seeding operations or after there is a show of green 
indicates that strips wider than the space between the rows planted have 
been left, or other areas skipped or too sparsely seeded, the Contracting 
Officer may require corrective work and the sowing of additional seed on 
such areas. 

b. Tre atment of Borrow Area B . - Treatment of Borrow Area B 
shall be accomplishea in increments . During the fall 1963 planting 
season, that portion of the borrow Area where excavation has been completed 
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shall be trimmed and graded to meet the requirements of these 
specifications^ shall have- stripping material as specified hereinbefore, 

and : s]^all he seeded, ^s.re.qtiire^. /'■„■ 

&*' ^ a ~fceS'- - (1) ;S6ed s^ii be \-sbwiP at ; the following minimum . 
', Cias's'B Seed: 1 '"""' V^'.'^^O'IbsyWtfe -'-^ 



rates • 



'V\iJ- 



d., Broadcast feeding ... - Seed shall be broadcast by approved 
sowing. jequip&ent. , !J^e,.se^&'^ 

designateii areas,. " Bgd^' ,4^ .seed snail' be Wtfh' with ; lhe -sewer moving; in.;. 
one direction) 'an^.:*^ -with the sower . .-lEpving r - : . ; ■ 

at right, angles . iq ihje- |^st flowing ."; ' $he i seed shall b£ -covered to. a© - v s 
average . depth of , t/k .-inch!; Ujy ^ans 1 of ; a brush Harrow -,- ■ chain harrow, , :,.-.,■ , ,;. ■ ■. 
cultJipacfeer^ pxJ : 9l$er approved device i - : Broadcast seeding -shall no&.be, ,,. 

done _ during. Win^jy /Weather • ■;."- i -'-"- t "■■ ■■;"'■ "] ■ '.'■C:l'->- ,'.'-";> -;;.■■■ :;.y ■,;!.:!:•::;:; 

'...■,., -v.s.^e.,.;V ferill gegding;' 1 -;'Brill.seedins shall be done ; with: approved 
equipment. Si|i ^i^ls hot more than 2 1 ihehes : apart, . fhe.' seed: ^ shall. ^b.e; i: 
sown unifprmiy^oyer.-the designated' axeas, :i and covered 1 to an average f depth 
of l/k inch cbncurrehti^r' ! with : the sowings -,' > -'/ :;:•■:. 

^'•iJV, ■£*.'-. f^-oss Sp'raying ., -■ fne" application of . fertiliser, and. ^eed 
may ; be .; accomplished i$; one operation by- the'.ttse of an approved, spraying ; ; 
machine,; ^e jRiateri^l's shall- be mixed with water ;inLthe : machine-: and;- ;,.:. 
•kept^an ag^ta.te.^' siate' in.otfder that the isaterials may be^ uniformly- 
suspended, iivtlie y&ter- . $& e spraying equipment >Bball be; so designed -that 

■ when i - ; tfee v s.o^tIon Is sprayed; ovfer an area" resulting deposits 1 of <^ '-.-. _.-■ 
f^ertiiLJzer.^and spe^ shall "be e$u£l in quantity' to those' 'quantities^ v: ■•:' 
specified ,her^inV;;ln ho; -cabe shall lime45e- spread simultaneously wit& : 
fertilizer and seed> nor shall; any materials' l be u&ed=that •have.-ibeen- - 
standing. invspX^P^; ?9£ $ period exceeding 8 hours.. After the .spraying 
haSibeen accompli s&3%j, the L Surface : df >tne' ; loam ©bali'lse rolled Cast! 

■specified below. If the results of ? thff' spraying operation are "un* . • ; - 
satisf actors , /t^","co,ntrictor . will be requi : red, ; 'tp -abandon rfchis method, and 

.to a^piy the ^materi^is'ai; described hereinbefore-. '•■■•■' ' : - .-;,. •-■,:;■_ 

1*3-11. COMPACTING. -Immediately after the operations-specified , 
above rhaye^een.. complete^ tfce entire area, except floss sprayed areas, 
shall., be, cp^pact,ed|,by me|hs of 'a- ; ^cultip4cfeer> -"roller, or other -approved ■ 
.equipment wei^A'g;6p/t6' 9b pbund^ 1 per linear- foot ..of ■ roller-;' If the^- 
spii : ,is pf such.^yp^'jbhat' a 1 , smooth ;or corrugated roller' casnot be.; .. 
.operated, satisfactorily, a'pneumatic roller (hot. wobble-wheel)^ will. be 
require^. 'The 'pnet^tlc'^oller shall have 'tireS of sufficient ,sizeso: . 
that complete coverage b?''the~ soil surface- is obtained. When.a cultipac&er 
or .simi.lar- equipment f soused, ; the; final rolling' Shall be at ^:^ight angleg 
to -the .existing ^siopes ; ,'tb; prevent wateF:erosien or;-jat,^ight -angles to' - 
the prevailing wind to' ^eveht dUst> as directed byihe-Contracting/Officer. 

!iV.V". . '"..'"■, *'' i/v . "''..'. ■■■ :: -: ; '';: Vf '- ; ^r ] -s-r-v.'-' ■:■:■ '.i r <: ^ , s 



43-12. APPLYING MULCH. - The mulch shall "be spread uniformly in 
a continuous blanket, as follows: Straw, or hay, at the rate of 2 tons 
per acre.. The mulch -shall- "be ;sprea& by hand' or -by- us*e of a manure -' : ■-'■ 
spreader, a : modified grain combine withi-straw-s#reade-r attachment,; bt -'-■,■- 
other suitable equipment* Mulching shall- be started 1 ' at -'the: upper part - 
of a slope, and shall continue uniformly until the area is completely 
covered.'' "'■■•''■:•"• ■■■ ■■ > '■■'*' ■>'■'■ "■■"-■: '■-■■ s . *,.-;;.;.. <-■...-,- . ;; - _—■;■->_;■.; ■;'- 

43-13. SECURING MULCH. - Immediately following the spreading of 
the mulch, the material shall: be anchored to the-' soil by a V-type-wheel 
landpacker, a disk: harrow se't ; to cut only slightly,- a* rotary hoe run 
backwards, or other suitable equipment which will secure the mulch 
firmly in. the ground to- f©rra/ia^sdil-bindir^l&^^^ or 

bunching- by wind. The number^ of ■ passes over : bhe- j -muleh needed" t& secure ;; - 
it firmly : t6 ; the soil 'sbMl be a-s ; determined by the-' 'Contracting Officer,' 
but shall in' ho case- exceed 1 three passes.- On slopes' where machinery" 
cannot be usedy mulch/ shall be retained : in -place' by- a; shallow ^covering ■'•'■"- 
of earthyby pressing Ciito^ the- soil at W : inch intervals With ;: a spade ■ < ; 
or other approved tbol : , by twine; stakes, or brush", or'by other" suitable"' 
means which will not be detrimental to subsequent maintenance. - : ;: -> yi ' 

■ k^lXi - PROTECTION-. < ■- ; The - area * shall be protected; against -■ traffic 
or other-use by erecting -barricades or : a substantial wire- and ; -stake ' : i ■ 
enclosure immediately after seeding and 'mulching operations have been ; 
completed, and by placing warning sighs of- a ; type approved by the 
Contracting Officer on the completed areas. The contractor shall repair 
any damage resulting from Ms operations-; All. mulch material- which has 
been removed from the site by wind or from other causes shall, be 'replaced 
and secured* -Repair work which' ; is req.ui.red because- of the contractors ' 
negligence shall' be performed without" cost to ■ the' Government. v i ■ - ; 

43-15i - CI$M-uT.- The contractor shall leave each area neatahd- '■ 
clean, with- adjacent turf and L tree^covered areas raked of • extraneous-- -'■'■ 
matter, and with all- debris ). removed from : the site* Any* paved area- over 
which hauling operations -are conducted shall -be kept clean and any, top- ■ 
soil, mulch, clippings 1 ,' or-other approvedmaterialswhichmay be brought- 
upon the paved surface shall be removed promptly^ ' 

- **3-i6» ESTABLISHEMEMT. - a.: : General , -The contractor' shall be- ; - 
responsible for the proper - care""bf the- seeded areas during the period 
when the grass is becoming established including watering. This period 
shall extend for 4? days after the completion of the seeding on- the entire 
project, if seeding is completed during the' Spring seeding "season-. ' Whdn 
seeding is completed- during the Pall seeding season, the maintenance period 
shall extend- until May 15 of the succeeding year. ' 

b. Watering . : - All seeded- areas shall j be watered during the' 
establishment period whenever considered necessary by the : Contracting 
Officer. Seeded areas on which grout has started shall be watered to 
a minimum depth of- 2 inches to assure continuing growth.' Watering shall' 
be ! done in a- manner which will provide uniform- coverage , prevent erosion 
due to application of excessive quantities over small areas, and prevent 
damage to the- finished surface by the watering equipment. 
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„„„.,, '..£•■':■ ■ISafiSfc. - The 8eea ed areas, except borrow areas, shall be 

avert* h^f T* '" 0Vi ? g 'l" 1 *?"* *° * hei S ht of 2 *<*" *•» the 
average height of grass becomes 4 inches for initial mowing and 3 inches 

for all subsequent noyings. If weeds er ; Q,ther, undesirable' vegeta't! on 

threatens; ^^mM^Z^&B^ .^i^*2t?£f m W 

r^prcl|h|a^:^^ 

nf tv» p„J". ?f £ert f " Zlng and ReseeAlpg - - Areas 'which, in the opinion 

^^^^^^^^^^^"^^^^^^^^^^iuring ... 
ttJJWW-*.*t*l«»ft- cited; aboyi.'shalj M^fertmSd'and^slW. 
Are.ss v that rehire refertilizatioO/aM ^seeding., w«A^ designated byW 

Sit*? 6 SP** '** *^ &m*:Mm to, &**!»* specffllW v^. 
£\? ^WSjBf ;««*«: ■:■:«* ;fer$li^r,sh8J4 t be distributea: bn^ae :> areas" 
^.^eede^duri^-a'period^whto:;^ s«#^.is,dry; ?fieseedirig'. '^ 

■•^^■i^i^* 3 !««M*"«»«t':wii3;: r cavw.e'>;ia fl ii«i» of.&tebSci^'tiie : ' 

Erf^AW*'*?*"'* ' : ** '*«**»«*> and; -see* ahaltoe^Se- '{gi^V ' 
gra^, i ,pbysicsl,cc^tibriv : packaging and parking;, .^sna^sbaliibe applied "\ 
"the* fates., specified hereinbefore. .../ ■,', . ■ ^"7 -.-..n .-c ^^ ■•••.. :T*** 1,S ^'- - , 



'SV'-s "'.■■-":>.". ' " '•'■" ' ■-'.:, -A, :v:-:. v.i 



by the ConfeacMfbffiSf ^ U te r ^^^ ^ ; ^« ft i. required 

1*3-17. REPAIR. > When any portion, of the surfaoe-lJeconeB auJOied, 
2S?ft "* ^^fr**** 4™agea following seeding and mulching, or the 
S of ♦ST 3 b ! en ! inter "^ u ^,or p^erwise.destroyea; thr&Qgh no 
™« 1*^ °„ n * r4et o r > t^ contraStbr r 'shall, within 15 days of written 
Til ^Contracting Officer, .restpre, ,_tbi, damged^tfo^ td! 
^^Jf^fO^tioft 'of ■ tK; finish^ . gra^.pri^&'seSngr^Thr^ 
Sd »n » ,^? te / ef ertill ^ ed ' **»*»•* «& mulched as specif if d herein 
S tw« f tabl \ aajUStment ^^^ Jf«1w«* Price. «he: provision? 

of S fSF^^f^ 3 ^ 110 ^"'^ 1 ^^^^ Other ; requirements ' 
of this,s^ipn ? pf the specif leatiorss'have^een completed. *■■ • ' ; ' ! 

k £ 1 ^* C0VER t® 3 ®®®' - Cover seedtog, when, requiwsdu will be 

t£ St "?&'• C ° n ^ S * ° f ifeiry Vetoh or " donmon Buck^atfapplied at 
w^h tS °i 6 ° l^ff Per aCre - Z ? *>W ; seeding is required, tegether 
with the recpflf ^mction-of the- turf bed.and, subsequent grass : seedina^r ;i: 

cST^^^f le ***°V^ Citable WtS in ^ - ' , 
contract, price vil4.be. made. ; •'•■ ' , ,.,'.. .*-,,.- ^".-v. -- : 

o™~ 3 " 1! V i^^W ; *I»Him^ ■••When ^ii&bVthV^^ : v 

sS&H^? less^thanl 0*5 eM flat areas shSl.be^ned^ "~ 
extract prfcef' ^ e * uitable ^justont will be made in the 



1*3-20', MEASUREMENT A|J?).-PAYMEMD. ^ ..£.: foggbjl ..-, ffp^ separate . , . ., 
payment wilXj^e ..made ^or,st?:ipping^ stockpiling, transporting .or .placing 
topsoil, and :ali: eosts, in^eonnection^the^e^ as :>i/: ._ ; 

operations subsidiary ; tp "the /requirements o^ ;: ^e. Jf 6t$on A pCAVATION,. . _. V; _, 
of these specifications. ,;-.;- .,:.-..;.■ 

'•'■ £* Seeding *; .- FaymenJ; viil bg made for seeding ; on the basis 
of the number of. square-yards of seeding;in^sure4 as :s|g'cif led ;in, ,farag3;aph 
^3-2Qe^". acceptably ■ dose , ; cpmputed;frpm- the : ;;neat Unes ^djgr^de.s indicated , 
on the; drawings, or as*state$. in ihe^fieldr ^Payment ;fpr .seeding, will he 
made at^t^.'Cpntraot unit price per -square yard/ which #rice .shall include , 
all cpsi; > of preparation ;qf ^rsubga^ade and/or s.eedbedj grading /; a^icatiQn 
of fertilizer and.^iice^ gracing,,., seeding/ mulching,, .establisteit^.^e^air, 
and the furnishing -of. . :: all, ^bpr :>; .materials Including vseed, fertiliierj,.,. 
lime, mulch, . equipment .a^jd;. incidentals necessary to- complete the seeding.. . ,.. 
Payment^i3*. be, made,; .on ; the basis ^f'tbe, following types, -of. seedbed. and/ar, ■ 
seed application actually completed. , .. : ; -I •; :■ : .■: y •':.■■-,,.■•- '■■'-< . 

.■■.■> . ■: (l), (&asj3 .-.A See,dt?eji, -Class; A ;Seed. ..(item. 1G£L . . ,. 

(2) Class B Seedbed, Class B Seed, (item 106) 

.■; : p.- ' I^sasuremeni;> ( ; -;- I4eas|!jPement p£. areas to be, seeded,. .as ;i .epecified 
in Paragraph. k3 ta 2p^ above- will be .made. as,fo,llows> ;. ./; , >. .^v ,. • : .-.■: 

.j ,7 ;/: (l) , On slopes -o|" .surfaces.. tp.be seeded,, measurement Ji: ■; 
shall be made .normal to. and parallel -to the- slopes, ; ;and ; t^ act.ual area ;; ,., 
computed-. - .;. ,-; 7 ' ■/.:. -;;.,■;■- ;'n7 .■:•.'. ■/■-- .' ; ; ;-'- v: 7>-.;' .:■:;; v.; ■■":,■; "■<.'".- 

(2) Measurement of all other areas shall be computed by 
measuring their horizontal vprojectionsv , , ,;,,il : ;■ -. ; v :■'. 

-d. The. payaent. .for topsoiling or;, seeding, dpes ; not include, ;: - . 
compensation for. clearing and grubbing which- is. paid for ^accordance. ..,.- 
with Section 1 or as /subsidiary .'to borrow, excayatipn;. , : 3?be. payments for , , 
topsoiling or seeding does npt4nclude,compensation fprtopspiling. 0T r -- ■■ 
seeding for areas specified in Paragraphs ^3-06"lb, c, and d* and ; l4-3~06e(3), : r . 
and all costs in connection therewith shall be considered as a subsidiary 
obligation of, the.; contractor., '...--..::. .','*.■"■ ."'.■ : .:■■:'.■ ^ ,l ; . :■ .,'.--■" 

e. No separate payment -will. be : , made f©r tppspiling. and, seeding; - 
the borrow area B. All costs in connection with seeding, fertilising, ■ 
furnishing seed and fertilizer, and all work in connection with topsoiling, 
seeding and fertilizing the borrow area. shall be included in the contract 
unit price for Item No. 4, "Unclassified Excavation, Borrow 1 B ,n . 

^3-12 



specified f^^L^f^ 6 ! f d typ6S 0f Um > fertilizer and seed 
specified indicate anticipated average requirements. In the event changes 

ZMTTt ry f IT UtieS ° r type 0f »***■, a suitable SStSST 
to the contract will be made to cover the changes. **uj ubxran* 

£L' ^ tke event repairs, as specified in Paragraph 43-17 are 



h. In the event cover seeding is required, as specified in 
Paragraph * 3 -l8, « editable adjustment will* T^de ?o m I contact, 
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Connecticut River Flood Control Project - Westfield Paver littleville I>ani Plans - it) 6 2 




Mjbit Reports 

Plans for construction of littleville 

Dam, highway relocations & appurtenant structures. Middle branch Westfleld River. 

City/Town Chester 



City/Town 



Westfield 



Dam 



littleville Dam 



Name 
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Water 



Westfiflld River 
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Connecticut River Hydro -Electric 1955. 




1955. Reports 

Proposed Construction of a Hydro -Electric installation on the Connecticut River in the vicinity of 
"Windsor Locks, Ct - May 1955. 



Bridges 



Williniansett-Hcdyokfi Bridge 



City/Town 



Holyoke 



Water 



Connecticut River 



WATER SUPPLY 
SEWERAGE 
SEWAGE DISPOSAL 
STRUCTURAL ENGINEERING 



TIGHE & BOND 
CONSULTING ENGINEERS 

George: H. McDonnell, Prop. 

189 HIGH STREET 
HOLYOKE, MASSACHUSETTS 



DAMS & POWER INSTALLATIONS 
HIGHWAYS S BRIDGES 
HGU5ING DEVELOPMENT 
WASTE DISPOSAL 



May 11, 1955 



The Honorable the Board of Gounty Commissioners 
Hampden County Court House 
Springfield, Massachusetts 
Gentlemen: 

In accordance with your instructions 1 have "been 
following developments resulting from the proposed construction 
of a hydro-electric installation on the Connecticut River in 
Connecticut in the vicinity of Windsor Locks and report to you 
as follows: 

A number of years ago the Corps of Engineers of the 
United States conducted a study and survey on the possibility 
of: making the Connecticut River navigable from Long Island Bound 
as far as Holyoke, Massachusetts* In connection with this study, 
it was brought out that a dam constructed at Windsor Locks, Con- 
necticut could be used to raise the low water level of this 
Connecticut River upstream and thus obtain, to some extent, a 
channel approaching a depth more reasonable, from an economical 
viewpoint, for use in navigation., Certain dredging of the river 
bottom was also recommended as a necessary part of the work and 
this dredging and shaping of the river bottom to form a channel, 
combined with the increase in low water level of the river by the 
construction of the dam in Connecticut, would provide an adequate 
depth of water all the way upstream to Holyoke for navigation 
purposes o 



.9. 



With the increased height of the river level cau s ed lay the 
construction of the proposed dam to approximately elevation 4-5 G, 
added head or fall would "be available at the dam and power could 
"be developed at a nev? hydro-electric installation that would, accord- 
ing to the report, be profitable and feasible o 

Following this study and report, private power interests 
requested permission of the Federal Power Commission to make their 
own study of the feasibility and economy of the hydro-electric 
installation on the Connecticut Eiver at approximately the same 
location as recommended in the Corps of Engineer's Report * During 
the past five years, more or less, this study has been conducted 
and the report on the subject has been completed* It is my under- 
standing that this latest report finds the proposed hydro-electric 
development a sound project from a financial and practical view- 
point and that, based upon the facts and data gathered in the re- 
cent study, a request or petition has been filed, or is being filed, 
with the Federal Power Commission for the construction of a new darn 
across the Connecticut River near Windsor Locks* 

I have not seen a copy of the report, nor have I seen an 
official summary of the contents of the report, but it would appear 
from information generally available that the dam will be substant- 
ially the same as recommended by the Corps of Engineers insofar as 
river height and control of flood flows are concerned* 1 do not 
know at this time what the report contains, or what the Power 
Company plans to do, regarding navigation and providing for lock 
facilities to carry shipping through or around the dam„ 

The proposed low water level of the Connecticut River that 
will result between the dam and the City of Holyoke seems to be the 
factor in the project causing concern to all communities along the 



-3" 

Connecticut River between Windsor Locks and Holyoke. Some are con- 
cerned over river heights that will occur at flood time with the new 
dam built across the river o The heighth of the present dam at 
Windsor Locks is about elevation 39^6 while the height of the pro- - 
posed dam will probably be elevation 45.G D Thus, the water level 
in the river will be raised about 5 feet in the vicinity of the dam 
and this rise in water level will extend upstream to Holyoke where 
the rise in water level will become less and less and finally be 
zero at a point upstream from the Willimansett-Holyoke Bridge* 

The increase in water level will be a constant condition dur- 
ing periods of normal low river flaw* At jrime of high river flow 
and flood flow, the elevation of the surface of the water with the 
proposed dam construction will, in all probability, be the same as 
now exists with any given river flowo The reason for this i s that 
as the river flow increases, gates of large proportion at the new dam 
will be opened o This will have the same effect as lowering the crest, 
of the new dam* As the flow of water in the river increases and the 
level of the water rises, these gates will be opened more and more 
until finally, with all gates fully opened, the river at the s ite of 
the dam would have at least the same flow capacity as now exists under 
present day conditions. With the passing of the flood flow and a 
decline in the river stage, the gates would be slowly closed and the 
upstream river level controlled until normal flow conditions return 
and the gates could again be completely closed to bring the river to 
a controlled elevation 45<> 

Thus, based on information! that I have to date, it would 
seem safe to say that the only problem presented to the communities 
of Massachusetts located on the banks of the Connecticut River from 
the Connecticut line to Holyoke will be the problem .. ■ / 



■of an increased minimum or low water river level during all months 
of the year except at times of the spring and fall freshets or other 
periods of short duration high flows Q This higher low -.water level 
could cause s ome sewers and drains to be permanently flooded and 
might affect, to some degree, the operation and maintenance costs 
of certain flood control works There would also be the possibility 
of the loss of power by private companies and industry due to the 
permanently increased level of the river at the tailrace locations 
of water wheels and turbines o 

The communities from the dam locations in Connecticut to Hoi- 
yoke, particularly those in Massachusetts that will be affected by 
the proposed dam have grouped together to form a united front to 
investigate the potential problems that will result in the raising 
of the low water river level and any flood problems and to take steps 
to protect themselves and to obtain compensation for any loss th&t 
they might incur both in the way of capital investment or operation 
and maintenance charges » 

As of the present time I do not have sufficient factual data 
and information to make a definite recommendation as to a stand to 
be taken in the matter of the construction of the dam and raising 
of the river levels However, it would seem advisable to have the 
municipal units record themselves both individually and as a group 
not opposed to the development of a hydro-electric project, but, in 
favor of proper and just compensation for any damage to be caused 
by such a development either in the way of necessary reconstruction 
of utilities and services, to increased maintenance costs, loss of 
power djte to a decrease in available head, increase cost for maint- 
enance of operation of floo# control works, etc Q 



I will keep following the developments on this matter 
of the proposed dam as they occur, will keep your Board informed 
and will try to obtain copies of reports and plans as they are 
made available by the Power Company sponsoring the project. 



Respectfully submitted, 




tcDonnell 
County Hydraulic Engineer 



Connecticut River Intercepting Sewer - Agawam Pumping Station- 19 63 




1963 Reports 

Two sewage pumping stations on the easterly side, of River Road in Agawam. 



City/Town 
City/Town 

Streets 



Ag-awam 



Agawam 
Campbell Drive 



Streets 



River Road 



Streets 



School Street 



Water 



Connecticut River 
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GEORGE H. MCDONNELL 
PHILIP W. SHERIDAN 
EDWARD J. BAYON 

TIGHE 
sBOND 



CIVIL, SANITARY AND ELECTRICAL ENGINEERING 

INVESTIGATIONS, REPORTS, PLANS AND SPECIFICATIONS 

SUPERVISION OF CONSTRUCTION AND OPERATION 



CONSULTING ENGINEERS 



; : BOWERS AND PEOUOT STREETS 

}■ ■' HOLYOKE, MASSACHUSETTS 

,, i TEL. JEFFERSON 3-3991 

i V 

February 1, 1963 
■'■ A-86 

\ ' Agawam Pumping Station 

Tae^-ior,* Beard of County Commissioners 

Ha^apoLen County Court House 

37 |Im Street 

Springfield, Massachusetts 

Gentlemen: 

Reference is made to our letter of January 24, 1963, in which we requested 
for the Town of Agawam your permission for erecting a sewage pumping 
station on the easterly side of River Road approximately opposite School 
Street. 

It has now come to our attention that Hampden County also owns the land 
between the easterly side of River Road and the Connecticut River in the area 
which is directly opposite Campbell Drive where it is proposed to construct 
a second sewage pumping station. 

At this latter location, the installation will consist of a brick masonry com- 
pressor house which will be constructed on the flat area just east of River 
Road and a concrete walled pipe ejector station which will be constructed on 
the slope between River Road and the river. This latter structure will be 
practically all below ground except for its top and a relatively short section 
of wall on the downhill side. 

We request that our letter of January 24, 1963, be amended so as to cover the 
construction of two pumping stations on land owned by Hampden County. 

Possibly the authority for the construction of these pumping stations should 
be covered with an easement granted by your Commission to the Town of 
Agawam. We are sending copies of this letter as well as our letter of Jan- 
uary 24th to Attorney John McDonough, Town Council for Agawam with a 
request that he confeir with your Board at the earliest possible date. 



February 1, 1963 

TIGHE 

&BOND staton 



Agawam Pumping 

CONSULTING ENGINEERS _ 2 _ 



As explained previously, this project is to be partially financed by Federal 
Grant under the Public Works Acceleration Act* One condition of the Grant 
makes it imperative that the construction work be under way by early May. 
Before we can proceed with advertising bids, however, the town must have 
acquired the necessary land rights to construct the facilities n We will 
accordingly appreciate anything that your Commission may do to expedite 
approval of this request. 

Enclosed is a copy of Sheet #14 of the construction plans for the Connecticut 
River sewer interceptor and Sheet #6 of the pumping station plans which show 
the proposed location for the pumping station opposite Campbell Drive. 

We have previously sent you a plan which shows the proposed location for the 
pumping station opposite School Street,, 

Very truly yours, 
Tighe & Bond 



<n 



^^Jc*s-&dlL fl ^J#M t j^ 



f) 



Edward J. Bay<Jn 
Assistant ChiefvEnginMsr 



EJB/kas 
Enclosure 



Connecticut Valley Water Control Association 




LtJ54 Reports 

National Rivers &. Harbors Congress - it} 54-1956 . 



Name 



Conencticut Valley Water Control Association 



Name 



Boland,. Edward 



Water 



Connecticut River 



(POSTCARD) 

HAT IDEAL RIVERS AMD HARBORS CONGRESS 
Second New England regional Conference 
Sheraton Hotel, Springfield, Mass. - October 1?, 195 1 * 
Conference Starts lOtOO A.M. - Luncheon 12:*+? P.M. 
Please fill in and mail this card for reservations™ 

DO IT TODAY! 



SIGHED 



Firm or Ass s n 



Mailing Address 



Indicate How Many Others 



Registration Fee $8,50 
Including Conference Sessions; Luncheon; Brochure on N»E E Projects 
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C; 



io nam bxreei 
.sawam, Mass* 



MEETING OF CONNECTICUT VALLEY WATER CONTROL ASSOCIATION 



On Friday,, October 8thu at noon ? a meeting of the Connecticut Valley 
Water Control Association was held at Tinti f s Restaurant in Agavam e 

T ho s e Pr e s ent we re i 

George McDonnell, representing Hampden County and S £ Hadley 
William P. Lawler, Engineer ? Fasthampton, Mass, 
Thomas V. Kiner, Engineer, Longmeadow. Mass* 
Edward A, Maher, City Engineer ? Holyoke, Mass* 
Conrad Hammond 5 Holyoke Chamber of Commerce 

It was noted that nothing had taken place concerning the Northampton 
matter since our last meeting* Ihis city, we understand, is making 
plans to exceed their bonded indebtedness in case. 

The group voted to have a bill drafted to file with the General Court, 
curbing the powers of Director Sterling until such time as action on 
our federal bill is taken* 

Our joint meeting with the National Rivers and Harbors Congress , New 
England Region, to be held at the Sheraton Hotel, Springfield, next 
Friday^ October I5'th 5 was discussed. 

It was voted that we procure printed programs and reservation cards 
from Larry Hess (Hat f l s Rivers and Harbors) and that we send^out a 
bulletin to those cities and towns from the Conn, border to .brattleboro 
to try to stimulate interest and attendance, Mr, Hess was contacted 
by phone later in the afternoon and this detail taken care of. 

The suggestion that our group also be contacted by phone later in 
the week, to remind them of the Ipth meeting, was made. 

Our groun would like to have speeches mimeographed in advance so 
they could be taken home from the meeting. This suggestion will 
be nassed on to Hess * 

The chair wa s asked to procure circulars regarding new federal acts 
which make it possible to borrow government funds for sewer plans 
and construction s which circulars are to be sent to the members. 

Frederick C* Emerson, President 

Gonne cticut Valley Water Control Associate 






Agavam* Mass* 
J anusrv o » IP^jm- 



Meeting was held of the Connecticut Valley Water Control Association 
on January 6, 19?+ a ^ Tinti f s Restaurant at 12 noon. Members present 



were as foriowst 

Conrad Hemroond 

C h a m b e r o f Co mme r e e 

Holyoke ? Mass* 

George McDonnell 

Hampden County & Consultant to So s Hadley 

Kolyoke, Mass. 

Thomas V Hines f F'n^ineer 
Longmeadow* Mass , 



Lloyd B* Cogswell 

Planning Board 

\-Jp> c^~ Q-nr "1 Tip* 'Pi 'M d Ms Q q 

ti^i-l '.J >„.t )J -i. -i-.L .i.l^ -i. =£, W „;- v-t & J. ;w lj l3 

Edward Maher 
City Engineer 
Holyoke 5 Mass. 

James Oahillane ? Mayor 
Nor th ampt on « Ma s s . 



ne Jini'ieid 



Frederick G e Emerson* Chairman 
Bos. rdl of Selectmen 
Ag a warn 5 Mass 3 

A report was read concerning the progress being made on tl 

Dam Project as reported by Mr, lb P. Stacy, Vice-President of the 

Connecticut Light and Power Company* They are still studying under 

the permit from the Federal power Commission and have about a year 

in which to finish their work. The enginee 

the firm of Jackson and Mooreland of Boston 

The Chair was asked to notify the Federal Power Commission of our 
interest in being represented at the hearing which they will hold 
when the Connecticut Light and Power Company requests their final 
nermito 



The engineering ^ 



being done by 



rrn 



here was considerable discussion over the letters received 'by 
various cities and towns in the area from the Director of the State 
Department of Public Health. It is indicated that most cities and. 
towns in the area are expected by the State to start construction 
by 195?* Most eomraun.it ies have now, in the planning stages, such 
preliminary surveys # Final surveys in many cases will be considered 
during the early part of this year* 

A telegram is being sent to Congressman Boland expressing the 
anxiety of the group over the submission of his resolution to the 
Congress of the United States . This wire has asked that the Con- 
necticut Valley Water Control Association be kept posted as to 
when the hearing on the pollution and flood control bill mentioned 5 
will be heard before the committee on public works . 

Senators Saltonstall and Kennedy and Congressmen Boland and 
Heselton are being asked to advise our group as to their thoughts 
as to where our pollution and flood control prgram might fit in 
to any plans in development by the Federal Government that would 
be used in the event of a business recession. As Conrad Hemmond 






The Connecticut Valley Water Control Association 

will meet Tuesday, May 1$ , 19^6 at 12:00 noon at 

Tinti's in Agawam. Please make every effort to 

attend. 

Sincerely, 

Frederick C. Emerson, President 



4~* 



if 



36 Main Street 
Agawam, Mass, 
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^elta^f 1 ?^ ?alley Water Contro1 Association met at Tinti'* 
Kestaurantj Agawam at noon on November Vth. --^j- - 

"'hose Present were? 

Thomas Hines 5 Engineer^ LongBBadow, Mass. 
Mvmra A. Maher, City Engineer, Hblyoke, Mass. 

k!^-.^?^ 1 ^ R ?P rese nting Hampden County and S E Hadlev 
WUlicfli Lawler, engineer, iSasthanroton, Mass, 
Representative William Cowing, -est Springfield, Mass 
representative George Porter , Agawam. Masl 5 

Julius^eltzer, Springfield. Mass, ' 
rienry Patnaude, Town Counsel, Agawam, Mass, 
James Camilane, Mayor, Northampton, Mass 
i^red Emerson, Selectman, Agawam; Mass, 

o?™ S?fSJ A ffr m) H ^y.Patnande presented, a suggest draft 
°i,? ° l3 -f tnat ^e group authorized written, the purpose of which 
Wl is to temporarily curtail the activities of th« -tatPfl^P? 
ment of public health until such action as the U. s cln^tfm^ 
take on pending legislation becomes final? congress m«> 

Representatives Porter and Cowing agreed to file the ibllowingj 

De?atS^2 ^ S f^ = Te y°? a f il y the Enforcement powers of the 
Department ox Public Health with respect to the Connecticut River." 

(Emergency Preamble) 

Be it enacted as follows: 

la rS' a S^ 1 - 1 ° f the General L ^s is hereby amended bv inserting 
the 1 olio wing new section 1C. -w-i uii^ 

l?^l ±0n / C * ? h f .Power granted to the Department to enforce ot-cWs 
riij.es and regulations regarding the pollution of the Connecticut 5 
Kiver and its tributaries in sofar as it applies to the Ci?ief ■ 

??eurSe^fo?t"e e e?f m °^ alt \ bo ^-^ and usUlh^C^Lc™ 
bioui, uive, for the elimination of its sewage Is temporarily 

landed until the congress of the United States acts on House 

£111 vffiit-8782. known ass 'A bill to Provide grants to municipalities 

^u«o°°ol thf PnS °<\? ew ^. treatment works to prevent and ibate 

poi^utio^ ox the Connecticut River and its trihuta-Mpo * Thi « 
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MEETING OF CONNECTICUT GALLEY WATEB CONTROL ASSOCIATION (CON'TD) 

No a vine r h* I95U 

Julius Meltzer then gave us an interesting talk on the value 
of river navigation to our section. He pointed out the advan- 
tages of same to. our locale both in growth of industry, increase* 
employment, also cheaper power. Meltzer stated that a channel 
from Hartford to Springfield and Holyoke, 100 ft. wide and "ll f 
deep 5 would be adequate. His investigation into cost savJi-rs to 
the area showed that V.'estover Field would save 1^00.000 in trans 
portation costs of oil alone and that Fisk would save about 
So0,000 per year in hauling of raw rubber* The We stover saving 
would, be per year. 



L 



In Ihe ensuing discussion, it appeared that navigation and the 
Enfield Dam were tied in together. Mr. Meltzer agreed to fjnd 
out the present status of the Enfield Dam. 

It was felt by the speaker that other transportation facilities 
would benefit by navigation. There was tremendous interest in 
the subject in 19^6, but, at that time, opposition from the 
land carriers seemed to offset the efforts of those trying to 
get river navigation. 

Frederick C. Emerson, President 

Connecticut Valley i-ater Control Association 



Ag a warn , Mass 
February 17, 



Meeting was held of the Connecticut Valley Water control Association 



on February 17, 19!^, at Tinti's Restaurant L at 12 noon, Member 
present were as follows t 



George McDonnell 

Hampden County & Consultant 

to So a Had ley 
Ho 1 y o Ice * Ms. s s s 

Thomas V, Hines, Engineer 
Longraeadow, Mass* 

Fdward A e Maher, City Engineer 
Holyoke . Mass . 

James Cahillane , Mayor 
Northampton, Mass • 



William P * XjS.vjj.qt * Engine 67* 
Fasthampton* Mass » 

Atty. Henry R 5 Patnaude 
Town Counsel 

Ag a warn 9 Mass, 

F s M B Hennessy, Supt . water Bepartraei 
Nor thampt on , Ma ss , 

Frederick C. Emerson, Chairman 
.Board of Selectmen 
Agawam, Mass* 



Chairman Emerson reported that he had been advised "bv Representative 
Porter that _ House Bill #f37 has passed both branches of the 



George W 



State Legislature, and that same is "now on 

:>f the proposed Congressional 



w <_t jl jj ^ & „u ,-j -s, t..i '.. 1,-i.j. S45 j «.ui^ UiJ.es t.. DdiiiC ±,"3 i!U* Ui.{ it fc> Wei V 

■his was the bill filed in behalf of the assoclati 

t was a resolution which placed the General Court of the Commonwealth 



Its way to Washing t< 

iatlon by Fred Emerson 



of Massachusetts on record In favor o 
action of our grour 



The Chair also advised that our petition, submitted to the National 
Elvers and Harbors Congress 5 through their Regional Projects Chairman, 
Mr, Larry Hess, of Taunton , has received Mr, Hess 5 endorsements also 
that t""ie support of the National Rivers and Harbors Congress can be 
expected, ° ' """ 

Atty. Patnaude Is uolishin" up the proposed draft, after which It Is 
being mimeographed to be sent to all towns affected In the valley 
members of Congress^ Senate, Governors, etc. With the proposed draft 
will go a letter of progress, advising 'of developments and" seeking 
further support . ° 



Tt 



t was recommended that our group refrain from participation In the 
Town Meeting" March 31st at Amherst, as it -was* felt that such action 
would be contrary to previously adopted policies of the association,, 

The next meeting date was left open awaiting developments on this 
project , with the chair authorised to call, the group together when 
there is further progress to report. 



Respectfully submitted, 



f*.£\ n\r 



Frederick C . Emerson, President 



C f% PV 



stated, "Pollution is like Flood Control — it crosses State 
Lines". The Connecticut River is controlled fry the Federal 
Government and it is the thinking of this group, therefore » 
that any improvement s on said river should he supported by' 
their help, financially and otherwise. 

The ASSOCIATION was pleased to have the newly elected Mayor 
Jame s Cahillane of Northampton attend the get-to-gether • His 
enthusiasm over the work being done by our group was extremely 
encouraging . 



The next meet in 1 " will he held at Tinti^s Restaurant at noon on 
time s however* a special meet in?" will 1: 






TGGsriCK' C s hmepfvon & ^ 'res LCtftvr! 



Val If* it 






^ <S. M K, M 









^o Main Street Agawam. Masssehusett. 









Board of Selectmen 
So, Ha die v. Mass. 



Gentlemen t 



held at Tintl f s Restaurant, A-gawam, Atty. Henry E. Patnaude pre-' 
sented a form and draft of proposed legislation to be introduced 
in the Congress of the United States by Hep* Edward P, Bo land, as 

Saltonstall as it relates to the Senate * 

The suggested proposals recognise that certain flood control reser- 
voirs, for the safety and protection of persons and property in the 
lowlands and the valleys of the Connecticut River and its tributar- 
ies, already exist; that in order to provide greater' safety and 
protection that more reservoirs should be constructed; that the 
rivers and streams of the Connecticut Valley should he devoid of 
pollution and wastes; that the Commonwealth of Massachusetts has 
ordered all cities and towns in the valley to provide for the 
removal of pollution; and that the State of Connecticut has already 
taken, such measures as are necessary to eliminate pollution from 
the river valley. 

It ? the proposed bill, resolves that Congress enact such legislation 
as may he necessary, so that financial assistance may be granted to 
the cities and towns in the area for the removal and elimination of 
pollution by contributing at least ^0% of the cost of sewage disposal 
plants, pumping systems connecting thereto in the various cities and 
towns in the valley. 

Further provisions of the bill will be that the Congress of the 
United States authorize the Corps of Army Engineers to proceed with 
the construction immediately, of such flood control reservoirs as 
have already been planned, also to prepare, design and construct 
such other projects as they deem necessary for the protection of 
persons and property located in the Connecticut Valley. The pro- 
posed legislation further provides that funds be appropriated to 
accomplish the protection of flood control and the elimination of 
pollution as described above « 

Chairman of the group, Fred C B Emerson, Agawam Selectman, reported 
that he has been advised by Rep. George W. Porter, that House Bill 
#937 has been passed by both branches of the State legislature, and 
that same is now on its way to Washington. This bill was a resolu- 
tion, endorsed by the General Court of the Commonwealth of Massachu- 
setts, lending support to the legislation to be filed by Rep. Boland 
and Senator Saltonstall. „ v 






Conn, Valley -2- 3/10/5 1 !- 



Ihe association was further advised that the petition of the 
Connecticut Valley ttater Control Association/ submitted to the 
National Rivers and Harbors Congress through their regional 
projects chairman, Mr, Larry Hess of Taunton, had received Mr. 
Hess 1 endorsement and that the cooperation of the National 
Rivers and Harbors Congress in supporting the over-all project 
can be expected. All cities and towns , and their representatives 
in the Connecticut Valley will be advised by mail of " this progress 
being made. 

Present at the meeting were Mayor James Cahillane and Superintendent 
of the Water Department, F. M„ Hennessy, representing the City of 
Northampton", William P* Lawler, Engineer from Easthampton; George H. 
McDonnell, representing Hampden County, also the Town of South 
Hadley; Edward A, Maher 5 City Engineer, Hblyoke, Mass . % } Thomas Y s 
Hines, Engineer, Town of Longmeadow; Town Counsel, Henry E. Patnaude 
and Selectman Frederick C e Emerson, representing Agawam. 

Yours very truly, 

Frederick C« Emerson /s/ 

Frederick C s Emerson, President 
Connecticut Valley V/ater Control Asso ! n» 



W %J 



FORM AND DRAFT OF PROPOSED LEGISLATION TO BE INTRODUCED IN THE 
CONGRESS OF THE UNITED STATES s BY SEN. LEVERET T 8ALT0NSTALL AS 
IT RELATES TO . THE SENATE AND BY REP. EDWARD P. BOLAND AS IT 
RELATES TO THE HOUSE OF REPRESENTATIVES OF THE SAID CONGRESS . 

WHEREAS, It is recognized that certain flood control reservoirs 

for the safety and protection of persons and property in the valleys 

and low-lands of the Connecticut River and its tributaries have 

already been constructed, and 

WHEREASj it Is recognized that In order to provide greater safety 

and protection for persons and property located In the valleys and 

low-lands of the Connecticut River and Its tributaries additional 

flood control reservoirs must be provided; and 

WHEREAS. It Is recognised that the rivers and streams of the 

Connecticut Valley, all of which are controlled by the United States 

of America, should be devoid of pollution and wastes? and 

WHEREAS, the Commonwealth of Massachusetts has ordered all cities 



and towns bordering on the Connecticut River and its tributaries to 
provide such measures as will effectively remove the same pollution 
and wastes; and 

WHEgEAS 5 the State of Connecticut has already eliminated pollution 
of the waters of the Connecticut River passing through its State, 
and 9 therefore , has a right to expect that the water coming Into 
its State from the Connecticut River northerly and its tributaries 
be free from pollution 5 
BE IT RESOLVED AS FOLLOWS? 



That, the Congress of the United States enact such legislation 

as may be necessary so that financial assistance may be granted 

to the Cities and Towns In the area herein mentioned for the 

removal and elimination of pollution problems by a contribution 

of at least fifty per cent (50$) of the cost of sewage disposal 
plantSj pumping systems connecting thereto in the various said 
Cities and Towns . £"' s £% 1^ '%/ 



2. That the Congress of the United States authorize, empower 

and direct the Corps of Army Engineers to proceed immediate!; 
with the construction of additional flood control reservoirs 
the same having been previously recommended and to prepare , 
design and construct such other projects as they deem neces- 
sary for the protection of the persons and property located 
In the Connecticut Valley. 

3* That appropriations of the necessary funds to accomplish the 
protection of flood control and the elimination of pollution 
as described herein be made by Congress. 

^4, That action hereunder he undertaken at the earliest possible 
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CONNECTICUT VALLEY WATER CONTROL ASSOCIATION 

Administration Building 



->£ 



\b Main btreet 



t 



.q-awarru Massachusetts 






~r ^f IT* 



.August 2, 195-H- 



Tos Me^lie-rs of the Connecticut Valley Water Control Association 



Tt *« — in, urgent that the memhers of the association meet to 
discuss and consider a joint bill in equity that would emhrass 
a temporary restraining order against the State Department of 
Public Health* which action would he preparatory to tne filing 
of a hill in the General Court, We also feel that all city 
solicitors gh.onld attend this meeting , and ash that you convey 

this message to thesu 

T^ meeting will he held at Tinti's on Thursday, August 12, 
n +. i ;p £ no noon. 1 sincerely hope you and your city soncioor 
will attend. Will you be hind enough to advise how many will 
p. c tend so that reservations can. he rnao.e a 



Sincerely yours. 



Frederick 0* Emerson, President 
Connecticut Valley Water Centre 



u_ .ass 
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36 Main Street 

A D1 8WaiH* MSSS S 



MEETING OF CONNECTICUT VALLEY WATER CONTROL ASSOCIATION 



On Thursday August 12. at noon, a meeting of the Connecticut valley 
Water Control Association was held at Tinti's Restaurant in Agawam. 

Th e f ol lowing we v e or © ssn 1 1 



Henry A . Patnaude , Town Counsel s representing Agswam 
George W. Porter^ Representative, Mass • General Court , Agawaio. 
Donald A* nobb* Supt . Public v orks, Longmeadow 
J s Bushnell Bichardson 5 Jr. , Chairman of Selectmen, Longrneado^ 
Lloyd B* Cogswell, West Springfield 
Thomas F 3 Robinson- City Jsngineer 5 Chiconee 

Chir 



Joseph A. Nowakj City Solicitor, Chlcopee 



WI13 iam M 3 Long* 



^f- 



Bo 1 Ic It or • Ho 1 voke 



John J. O'^onnell, City Solicitor, Northampton 
mes Cahillane, May or , Northampton 



o amss 



Conrad Hemmond , Chamber of Coramerce^ Holyol« 
Edward A, Maher, City Engineer, Holyoke 



wa s a 



neclal raeetine: called to discuss the advisability 



filing an injunction to 
submitting a clll t 



01 ©2 "CD,©: 

st the strength of the present statue, or 

ral Court 



be heard at the next session of the Gene 



it was decided to delay any further action on the above until 

Northampton received notice from Sterling that he was taking them 
to court * 



Conne c t i cut Yal lev Wat er Cont ro I A s so c la t Ion 



(.rioj.yoKe wiamDer 01 Commerce) fit |-* V 



Holyohe 9 Massachusetts 



THE COMMONWEALTH OF MASSACHUSETTS 
Department of Public Health 



State House, Boston V< 



co 

August 2?« X 9 5 x i 



*ir s Conrad Hemond 



secret ary-Manager 

Holyoke Chamber of Comrneree 

Holyoke , Massachusetts 

Dear Mr, Hemond ; 

This is in reply to your letter of August I 1 *, 195 l f- s 
relative to the Connecticut River. The Connecticut River 
has not been classified. The Hew England Interstate Water 
Pollution Control Commission has voted to collect special 
s amp le s f r ora the r i ver du ring the t>r e s en t ye a r wi t h a v ie w 
to classification approximately one year hence. Thus , as 
yet, one cannot describe fully the highest use to which the 
stream should be put* 

If you have further questions in this regard 5 please 
do not hesitate "to write. 

Very truly yours, 

Clarence I. Sterling, Jr* 
Chief Sanitary Engineer 






(fiolyoke Chamber of Commerce) 
Holyoke , Massachusetts 



August lU, 195'^ 



Mr, Clarence I. Sterling, Director 



O 7 



Division of Sanitary Engineering 
Department of Public Health 
State House. Boston, Mass, 



Dear Mr, Sterlings 

Hass the Connecticut River in Massachusetts been 

classified as to its best use? 

■liat are the uses to which it is put'? - or should be put? 

If a use classification has been determined, 

to what percentage must pollution be reduced 

to meet the requirement? 

If answers to these questions are available 

we would appreciate them very much. 

Appreciating your cooperation* we are 



S i n cere 3_ y v ou r s 



Conrad Hemond - Sec-Mgr. 
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CONNECTICUT VALLEY WATER CONTROL ASSOCIATION 
Administration Building 

36 Main Street Agawam, Massachusetts 

September 22, 195V 



Mr. George H. McDonnell 
I89 High Street 
Holyoke, Mass. 

Dp-ar Sirs 

A joint meeting of our Association and the National Rivers and 
Harbors Congress will be held at the Hotel Sheraton in Spring- 
field on Friday, October 15, 195V. This will be an all day 
affair 5 with panel sessions in the morning , an outstanding 
speaker at lunch and discussions again in the afternoon. 

The writer took the liberty of advising Mr. Hess that it was his 
opinion that his organization would cooperate to the best of our 
ability, I hope this meets with your approval; and that you will 
make every effort to attend. You will find enclosed a "Conference 
Call" together with a reservation card* 

Among the speakers will be David G* Hammond, Assistant Division 
Engineer, U. S s Corps of Engineers; Mr. Harold F. Schnurle ? 
Vice President, Central Main Power Company; Mr. Sterling St. John* 
North Atlantic Ports Association; Mr. Walter C B White, National 
Director, National Rivers and Harbors Congress; and Mr. Sylvan 
Martin, Chief of Field Operations, Water Supply and Water Pollu- 
tion, Department of Public Health, 'Washington, 

I feel that It would be advisable to hold a meeting of our group 
prior to the joint get-together, and have made reservations for 
October 7th 5 at 12s00 noon, at Tinti's in North Agawam* Would 
like very much to have you with us . 

Sincerely, 

Frederick C„ Bmerson, Chairman 

Connecticut Valley Water Control Ass'n 
BNC2 



Hew England Region J - U£Ujbi 

^mlorx ? Massachusetts 
COHFEREHCE CALL 




p^rS^sS^,^^^ ^Sheraton Hotel, Spring- 

|e called to order P Ag^io^o^v 1? i|£' i 9?4 ' ^Ul 

^°±J.ey tvater Control ii S qnH« + ^ * Ka The Connecticut 

**!«* Begion in aJoi^S^Ss 1 ^^^ *ith th^ev 

^fe?^^-^ ^te r and toa _. Th ^ 

The purpose of the conference ■?« ^ 

^i.u. til ence is three- fold? 

SSSSATIOKAL} To learn ™t^ i. *. 
resourcesTTSw England; about our wate ? and land 

mm ^n^mnia e liSJ , i' "" e »s±m Fronts, ,„,, 

and understanding -amonf t° h °J *™ *° Courage bettlfco^eraUon 
"ons in New England, devoted ^f rtl SSOc3atlons and organiza- 
development of water a°£ ?anrt £?«. nole ° r ±n P art to the 
Havers and Harbors ingress reso ^° e ^ vlth the National 

Arrangements are beinp- irarts + : o 

Dy the appearance of ouafifie^ ^T* a P^gram highlighted 

several topics of the'confSenc? tnSeV Wh ° ^ d ^elfp t 1 e 

All persons interested i-i + h= r ^ ■ 

conservation, and. nse fot af! beSefwfi ° rderly de ^lo pffi ent, 
ana land resources of the »i- ^ n ^ i:l X xal Purposes of the K at< 
attend and participate in thls'lcorl J? 2 " 11 ? re lnvit ^ to 
Coherence of the Hational five's °^ f ^f^ He ^al 

-x,a aarDors Congress. 

Larry M. Hess /s/ 

enc. Larry m. Hess 

LH/rob Regional Director 
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REPORT OF THE CONNECTICUT VALLEY WATER CONTROL ASSOCIATION 
Presented ten - NEW ENGLAND - NEW YORK INTER-AGENCY COMMITTEE 



on December lM:;h<, 19^- 



Ax a i-TLD.iie Hearing, nexei m bpnngrieicu Mass 

Subjects CONNECTICUT RIVER BASIN 

Gentlemen: 

Nor years, the Connecticut River Basin has been the subject of 
study and, surveys, to determine heeds covering such important 
subjects as Flood Control, Anti-Pollution, Navigation, Erosion 
and Power « 



Cities and to wis in this valley have been concerned about these 
problems, as they have about such other vital matters, principally 
the tremendous city and suburban growth, with their effects upon 



school systems, public 



Llities 



etc 



This growth has 



xhe xorm of large bona issues 
one emergency, namely schools 



iced tremendous burdens upon municipality. 
to cope nriheiiDallv with our 



& b in 

number 



The Connecticut Valley Water Control Association was formed about 
three years ago to study principally anti-pollution and flood 
control,. This groups incidentally, is made up of officials of 
cities and towns in this area* 

After research, it was discovered that sewage construction neces- 
sary to clear streams, namely the Connecticut River and its 
tributaries , that it would cost approximately $^9? 000, 000. of which 
$16,000,000. is needed for abatement of pollution* 

To construct dams and reservoirs in Vermont, New Hamo shire and 



rias 



. ChU; 



;o heln contr 



flooding along the Connecticut River 
and Its tributaries^ for those dams and reservoirs planned but not 
constructed; *133 9 66^f ,000 • Is needed* 

It Is the feeling of our association, as far as anti-pollution is 
concerned, that we need federal financial help. In behalf of the 
Connecticut Valley Water Control Association, Congressman. Edward. 
Boland was asked to file a bill, asking for participation by the 
government for 50% of the cost of these projects* The bill mentioned 



HH-8782 has "been referred to the Committee on Public 



or i? 



Whc 



nave 



In turn requested a survey from the U. S. Department of Nealth ? 
Education and Welfare . 



REPORT OF THE CONNECTICUT VALLEY WATER CONTROL ASSOCIATION 



The federal government has recognized our highway needs and they have 
taken positive action. Our needs for pollution abatement and flood 
control, principally anti-pollution, are very real. A positive auproae! 
by the government to these needs (which were recognized on a federal 



participating: basis during the depression of the th. 



will he of 



tremendous help to cities and towns that are being over-burdened, if 
not strangled, by the problems of growth, 

In this area 5 we have seen evidence of the tremendous value of flood 
c o n t r o 1 d am s a n d r e s e r vo ir s . At o ur r e que s t , Co ng r e s s man Bo 1 a nd 
filed house bill HR 8826, calling for an expenditure of funds for a 
comprehensive survey and plans covering flood control, needs affect- 
ing the Connecticut River and its branches. 

Our association is principally Interested In the two subjects 
mentioned. We have discussed navigation on an Informal basis 
and are interested in whatever might be developed along this line. 



The Connecticut Valley Water Control Association appreciates the 
opportunity to present this paper to the New Bngland-NevYork Inter- 
Agency Committee , It is our hope that you will consider favorably 
our nroblems and so report to the President next year. 

Respectfully submitted ; 

Fred Emerson ? President 

Conne etlcut Vsllev Water Control Assoc 



P.Sh If there are any aspects of our problems presented that your 
committee would like to discuss with us further, or If there is any 
way we can help, we will be glad to assist you to the best of our 



e* f%WW 



A s-oecial meeting of the association to discuss 
federal anti-pollution money and flood control 
will be beld Tuesday, July Zk, 19^6 at 12 noon 
at Tinti's in Agawam. Important that you attend 

Please call Mrs. Arnold, Springfield Re 7-26l6 
if you are able to be there so that luncheon 

arrangements can be made. 

Fred Emerson 

Conn. Vallev Water Control Assn. 
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J- ; ^Mij™j^w YORK 



150 CAUSEWAY fiff™"' 
BOSTON "Ik vaco" 



m . u-eorge K. McDonnell 

^niei Engineer 

j-'Ighe & Bond, Consulting 

J-by HXp-'h. Q f ' ~"~° 

Hoi voire . Mp c q o .-^-^ . j . 

Dear Mr. McDonnell 1 



'■ ; ;n£Ts 



^n 



>u November 19^1 



TVt 



>U T\ir 



Springfield Chamber ^ U C o^T r T 9 ^ addressed to the 
-mquiry concerns the avf^^Ttr^ f efei 7<* to me, Yonr 
-exng prepared by the Few EnJi^ nt^yt ? e E orts °n ^sources 

-*°— -°" 1Jew ^* -interagency Committee 
j-ne comprehensive re-or^ ^^ 
aoout kO volumes and vil o'^ "? n completed, will consist of 
space The Committee bS ^ Q *T?* lm ? tel y ^ feet o* S h^ 
1aexi.1t.ies to t^tv*^.,,„ J 1. ; , . w6fcD authorized - ' 



'oauce and fii 



nor nas it thi 



thflv, -p n ^ . hw ^^^"^ anu distribute mnioe \« 7t ° uue 

Wk; ^^? lise ? f the members ot Si o^?^ 1 the re ? 0Tt othe 
^e ^rt ,M!? S i lndl , cat ^ In the ncTt?c^^f ^ ??° ^.display 

fl w bS 1 ;,.? 11 , 1 ^! submitted to the P^:^:J u ^ x Tr ^rings. 



aoout 30 June iq^r 
President or •»-* " 



Ri a ci e a v a 1 l a bl e 



f^tue Congress will causetC ^tttt? 8 *, e «her the 

printed and 



;o 



roDafc 

-,«^- , ~ Use 'the renor°t +n 

inuerestea parties "'' 



on 



,, ^asm reports wilt 1 

„ tne enclosed not!-"" 

•j<-*^.<xuu u pup ooses 



ice of D puS?fh^^°; in SP e °Wo n as indicated 




ige 



Jt ace Watf-vp 

s representative to^-C^ 1 ^. Ha «rord ; Connl. 
- Mo .,., , - copies of r1w tv.", w,e committee. Botfcth***' 



gentlemen rec^m 



oasin reports 
iDie bv d'hppt 



;s tney ar 



TTi r 



faee-ng ,ne reports in oie of their o^ ? - act to ar ^nffe fo-r 

7here Is a 
a^ libert 
De toa'riAr 



x o 1 *?-* 

)Ut 



nsoe 



^VsA/mi SJSif °£ flce ^ ich you 



■however , 



cannot 



sincerely. 

Janes K. Johnston /= 



In el 

Notice 



y 



J 



^James R 6 Johnston 
executive oecretarv 
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NEW ENGLAND-NEW YORK INTER-AGENCY COMMITTEE 
ROOM 3 3 07, 150 CAUSEWAY STREET 
BOSTON 'I 1 *, MASSACBUSETTS 



19 November 195^ 



NOTICE OF PUBLIC HEARING 



1„ In accordance with provisions in the Flood Control Act of 1950 
and by direction of the President of the United States, the New England- 
New Yo-pIt Inter-Agency Committee is making a survey of the land andwater 
■resources and related -matters in the general area comprising the State 
of Connecticut, Maine, Massachusetts, New Hampshire, New = York ,_ Rhode 
Island and Vermont. A comprehensive report will be submitted to the 
President and will include* recommendations of plans and programs to 
serve as guides for development, utilization and conservation of these 
resources, 

2 B The Committee is composed of one representative each from 
seven Federal Agencies — Departments of Agriculture; Army; Commerce; 
Health. Education and Welfare; Interior; Labor; and the Federal Power 
Commission, The Governor of each State has appointed a representative 
to cooperate and work with the Federal representatives. The Governor's 
representatives are actively participating in the survey and in the 
preparation of the comprehensive report, 

3* Public hearings were held during 1951-1952 In each of the 
seven States* at which public officials, organized groups and Indi- 
viduals availed themselves of the opportunity to present their views 
on resource matters. Intermittently, throughout the course of ^ the 
survey, the Committee has received, additional expressions of views 
from numerous sources. All the information and data presented have 
been considered by the Committee. 

k. The survey is now nearing completion,, The comprehensive 
report is being prepared on a river basin and subregional basis. 
Public hearings on these component sections of the report are being 
heir' In the affected areas In order that the Committee may obtain 
the views of interested parties on the findings of the Committee. 
Public hearings were held at Berlin, N* H. and Augusta, Maine on 
9 and 10 November 195 } ^ respectively. Hearings will be held at 
Concord, New Hampshire; Springfield and Boston, Mass.; Providence, 
Rhode Island; New Haven, Conn.; Montpelier, Vermont; and Albany, 
Syracuse and Buffalo, New York on the sections of the report affect- 
ing those areas. Notices of puMic hearings at these locations will 
be°issued as the sections of the report are completed. 

5. Several days prior to each public hearing, the reports on 
river basins and subregions to be considered at that hearing will 
be made available for public Inspection at central locations in 
the affected areas. These places of Inspection will be designated 
In the notice of public hearing. Interested parties are Invited 
to Inspect these reports and familiarize themselves with the con- 
tents in order that" they may comment Intelligently on them at the 
hearing, should they desire to do so * Representatives of the 
Committee will be available^to assist persons in finding the suDjecx 
matter in the reports intw^flJtl#y are Interested. 



SCOPE OF. HEARING; 

6* Each "ublle hearing will consider only those reports on 
river basins or subregions included in the notice of public hearing 
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PRESEKT AT ION OF STATEMENTS 

desired that individuals and representatives of g 
heard advise the F-xecutive Secretary in advance o 
ddress given below), setting forth their name 5 add 
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ion at which they desire to beheard; and otherwise 
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rk of the Committee, it is desired that only one r 
any organization be heard . The authority of such 
represent the organization should be properly est 
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lished in the advice to the Executive S-eeretar 



Statements presented should be confined to matters covered 



in the reports announced for consideration 



3.T, 



the hearing . To faci- 



litate comprehension of statements, specific reference shou! 



made to the chapter; section; paragraph 
on which comment is made. 



u a 



ble or plate in the report 



9* 



All statements will be heard, but for accuracy of record, 
it is requested that all important facts and arguments be submitte< 
in writing to the Executive Secretary prior to the hearing,. Indi- 
viduals should be prepared to answer questions on their statements 
'by members of the Committee, ioth the oral and written statements 
and questions and answers will be made a part of the record of the 
hearing . 

AHfCOTCBMENT OF PUBLIC HEARINGS 



TT-a . 



_„ . ~ne third , fourth and fifth public hearings will be held a~ 
10^00 AM, as follows 1 Ik December 195^- in the Mahogany Room, 
Springfield Municipal Auditorium, Springfield, Mass.; 15 December 
195^ In the Hall of 'Records (Annex to City Hall), New Haven, Conn* 5 
16 December 195*+ in Hearing Room 313s S-f-ate House, Providence, R S I G 
The following reports will be considered at the three hearings? 



Connecticut River Basin 
Connecticut Coastal Area 
Housatonic River Basin 
Massachusetts Coastal Area 
Merrimack River Basin 
New Hampshire Coastal Area 
Narraeansett Bay Drainage Basil 



Pawcatuck River Basin 
Piscataqua River Basin 
Rhode Island Coastal Area 
Thames River Basin 



SPit 



Suoregion '*£ 

Special Sub .ie ct s , Subr eg ion "B " 



11. The reports listed in the preceding paragraph will be avail- 
able for public examination as Indicated below: 



Date 



CITY 



ADDRESS 



6 Dec IQ^-l- 

7 Dec 195 1 !- 

8 Dec 195I+ 

9 Dec 19!& 

9 Dec 1951+) 

10 Dec 19^-3 



Eoston/^M'a&sv- "Mass, Dept . of Commerce* 33h Boylston St 
Springfield , ""Mas-s. Spring fie Id Chamber of Commerce, 

13m- Chestnut St. 
Hartford. Conn, State Water Commission, Rm 317 » State 

Office Bide. 



f p ■$ 



New Haven, Conn. Conservation Program Bldg., 77 Prospect S 



Providence * RI 



(Corner of Trumbull St. .Office Bid; 
Division of Harbors & Rivers, Rm 218, State 



12. Please bring the foregoing to the attention of persons 
known to be interested in these mstters. 



3- 



J££li!l§~J2JLi^ Located in Room 1107 

1^0 Causeway Street ? Boston ~!P+7" ^ a ss a telephone : LAf ayette 3- 



James R* Johnston /s/ 

James R* Johnsibon 
Executive Secretary 



one' 



.Commissioners' Office on 
August 17 j 195*5* 

July 2^, 1956 



Report of the Connecticut Valley Water Control Meeting held 
at Tinti T s Restaurant in Agawam, Tuesday noon, July 2lf., 1956. 

Those present were: - William P» Lawler, Town Engineer, 
Easthampton; Pasquale Danniello, Selectman, Easthampton; 
Thomas P. Robinson, City Engineer, Chicopee; Katharine Mo 
Root, Board of Selectmen^ Easthampton; Harold P Sauers s 
Wico Electric; Donald R 9 Robb, Supt» Public Works, Longmeadow; 
Edward A. Maher ? City Engineer, Holyoke; Andrew C. Gallano, 
Wal ter T # Kerr, Irving R LaFleur, Selectmen, Agawam; John 
P« Whalen, Town of West Springfield; James Cahillane, Mayor ? 
Patrick Ryan 5 City Enginner, Northampton; James Atwater, 
Springfield Newspapers; Pred Emerson, Agawam a 

The Chair reported on the status of the various flood control 
projects advise furnished him through the office of the Army 
Engineers* Word was also given to the group concerning the 
funds appropriated for various flood control projects in the 
Connecticut River basin. 

It was mentioned that there was nothing new in the way of 
developments concerning the proposed Enfield Dam„ 

Most of the meeting centered around the passage of Senate 
Bill S-890, which authorizes appropriation of funds, as out- 
lined in the Bill, for the purposes of the abatement of poll- 
ution* After considerable discussion^ the group voted to send 
the following telegram to Senators Kennedy and Saltonstall^ 
also Congressman Bcland, Heselton, McCormick s and Martin - 
"Our group representing cities and towns in this area strongly 
urges the appropriation cf funds for the abatement of pollution 
authorised under approved bill S-890 v ," 

Development since the meeting indicated that our work and also 
that cf the individual communities as a result of the vote of 
the meeting paid off as funds were allocated* 

At the meeting it was agreed that after the funds were appro- 
priated.., it would be up to the individual communities to seek 
their own portion thereof^ 

The meeting adjourned at 1^30 P» M» 

Respectfully submitted, 

Pred C s Emerson., President 
Conn u Vall-ey- Water Control Assn* 



edward p. boland Hampden 

SECOND DISTRICT, MASSACHUSETTS C 00101 IS Si OHBr S 

Congress of tfje Wtnitth states of f ice on 

Jlottfe of &epregentattt>es 



July 30, 1956 



Fred Emerson, Chairman 

Connecticut Valley Water Control Association 

Agawam, Massachusetts 

Dear Fred: 

Now that the second session of the 84th Congress has passed 
into history, I want to congratulate the association and you. 

The ereat amount of work and detail that your organization 
put into amendments to the Water Pollution Control Act were 
significant in helping to solve a problem **»* J"?? **« thi _ 
communities of Massachusetts. Your constant attention to this 
problem resulted in a victory that few thought P°«"£«' **" 
providing of grants by the federal government to » U ""P^"* 
for the construction of pollution works is a complete departure 
from hitherto national policy. The allocation to a "" hu "" 8 
for fiscal 1957 will come to $1,137,125. I am sure that this 
amount will not come anywhere near close to meeting the requests 
of applicants for assistance. However, the approved legislation 
is a great stride in the right direction and in time will be of 
great benefit to the Connecticut Valley. 

The bill which I filed in February, 1955 was merged with 
similar bills to become the so-called Blatnik Bill providing 
for grants in aid of pollution control. 

Again I congratulate the association and you for the fine 
work done over a considerable period of time. 

With every good wish, I am 





d P. Boxa 
er of Congress 



o 'c 



REPORT OF THE MEETING OP THE CONNECTICUT VALLEY WATER CONTROL 
ASSOCIATION HELD AT TINTI'S RESTAURANT, AGAWAM, MAY 1$, 1956. 



The following were present: 

J, P.* Whalen, Jr., - representing the Town of West 

Springfield 
Conrad Hemond - Holyoke 
Paul F. Craig - Springfield Union 
Ralph L, Barker - Barker Chemical Company 
J. J. Cunningham - Connecticut Valley Block Company 
Frederick C. Emerson - representing Agawam Board of 

Selectmen 

Mr. Emerson reviewed the happenings of the Regional meeting of 
the National Rivers & Harbors Congress at which time support 
was given in behalf of our group for the Littleville Dam 
project, also for Federal aid for the abatement of pollution. 
Later, the Regional Director, Mr. Larry Hess and his committee 
favored Class I for the Littleville project, 

Mr* Emerson represented the group at the National hearings In 
Washington where our project was eventually classified in 
group 2\f which, of course, was not as good as it was recommended 
•ut of the New England Meeting. 

A report was given to the meeting concerning the action which 
was taking place in regard to House Bill No. 95^-0 and Senate ■* 
pass 5. 890. The former bill was recommended by the Health 
Education and Welfare Department and has recently been 
approved by the Public Works sub-committee of the House. 
Congressman Boland assured the chairman of our organization 
that he w ould actively support House Bill No. 95^0 when It 
came up for action on the floor of Congress,, This House Bill 
provides for Federal Aid, whereas Senate bill does not. 

A report was also presented by the chair concerning the rather 
unfortunate action that took place concerning the three or four 
bills that our group filed with the Massachusetts General 
Court. One of the bills had to do with the inspection of 
culverts, which we are advised can already be done by the 
Department of Public Works for certain state roads. Other 
action that we desired we later discovered is included In 
Chapter £13 of the General Laws of 1939* which alios the 
Department of Public Works to take whatever steps might be nec- 
essary for protection against flood by the removal of fallen 
trees, debris 3 and other obstacles in streams with the right 
t*? restore,, repair, construction cf or reconstruction of dams 
©r other structures in or over rivers or streams, etc*, and 
the right to enter private land for such purposes^ The chair 
was requested by the group to ask for a report from the 
Department of Public Works as to what action took place last 
year In regard to this statute© 



2 
CONNECT VALLEY WATER CONTROL ASSOCIATION MEETING MAY 15, 19^6 

The principal discussion of the meeting was centered around 
the problem of uniting various groups toward the end result 
of getting better flood projection in the Connecticut River 
Water Shed, With this in mind, the chair was asked to make 
contact with the Westfield River Water Shed Council, the 
Connecticut River Water Shed Council, the County Commissioners 
in the counties of Western Mass,, and other interested agencies 

The purpose of conta&ting these groups would be to call a 
meeting to discuss a long range program which would accomplish 
this desired result^ 

It was the sense of the meeting that our concern would be 
strictly with flood protection and not multi-purpose dams. 

The chair was asked to obtain all the data possible from the 
United States Engineers concerning the status of all pending, 
present and other tentative projects that would effect the 
Connecticut River Basin and to also get the report from the 
New York, New England Inter Agency Committee concerning 
their recommendations for control of floods in this valley. 

The chair was also asked to talk informally with Congressman 
Boland and Heselton to seek their comments in regard to this 
overall program. 

The meeting adjourned at l:i|D P. M. 

Respectfully submitted 

Pred C. Emerson, President 
Connecticut Valley Water Control 
Association. 



MARCH 8, 1957 

6n GOOD AUTHORITY WE UNDERSTAND THAT THE CONNECTICUT LIGHT 

AND POWER COMPANY. HAS BEEN SOLICITING PROPERTY OWNERS 

ALONG THE EDGES OP OUR STREAMS IN THIS AREA IN AN EFFORT 

TO GET THEM TO SIGN OFF ALL RIGHTS FOR COLLECTION OF 

DAMAGES IN THE EVENT THAT THE ENFIELD DAM IS BUILT. 

THEY ARE OFFERING $1.00 A FOOT* 

FREDERICK C EMERSON, PRESIDENT 

CONNECTICUT VALLEY WATER CONTROL 

ASSOCIATION 



Connecticut Valley Water Control Association - Map of Flood Control Projects in New England 1957 




iy.57 Eeports 

Map shows New England Dam and Reservoir projects underway as of M157. 

Darn Hampden County 



Name Massachusetts Coram 



Connecticut Valley Water Control Association 



January 7 5 19$7 



County Commissioners 
Elm Street 
Springfield, Mass, 

Gentlemen: 

Thought you might be interested in the map being 
sent to you under separate cover, which is a part 
of the activities of the Connecticut Valley Mater 
Control Association, namely to keep you posted and 
to do uhat we can in the interest of better control 
of water in our area* 



Sincerely yours* 



FCE:hml Fred Emerson 



21 Leonard Street 
Agawam, Mass 
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Dam Legislation Letter 1956 Worcester County Connuissio tiers 




1956 Reports 

Letter dated June ity, 1956 from Francis E . Cassidy, Secretary &. Treasurer of the County 
Commissioners' & Sheriffs Association in opposing the take over of dams by the Conunonwealth of 
Massachusetts. 



Dam 



Hampden County 



Name 



Massachusetts Co mm 



Name 



Count v Commissioners' & Sheriffs Association 




COMMONWEALTH OF MASSACHUSETTS 

orcester (Eoutttg Contmfostoner* 

COURT HOUSE. WORCESTER, MASSACHUSETTS 
TelephqnE Pleasant 6-Z441 



JOSEPH A. ASPERQ, WORCESTER. CHAIRMAN 
FRANCIS E. CASSIDY. WEBSTER 
EOWARO P. BIRO. FiTCHBURQ 



June 29, 1956 



Honorable Ralph P. Walsh, 
County Commissioner 
Sprinfield, Massachusetts 

Dear Commissioner W a lsh: 

Some time ago, our Association voted to oppose the taking over 
of dams by the Commonwealth of Massachusetts. 

I have just received a telephone message from Commissioner Allen 
informing me that Senate 630 was passed by the Massachusetts Senate 
and that same is now before the House Ways and Means Committee. 

Our Association, you remember, after listening to Leslie 0. 
Mar den, Worcester County Engineer, mede a motion that we would 
oppose the taking over of any of our dams by the State because of 
the exorbitant expense that would be entailed in such a move* 

I am sure our Association does not want to be relieved of our 
rights which we now have over said dams. 

Will you please, immediately, get in touch with the Secretary 
of the House Ways and Means Committee and object to the passage of 
such Legislation* 

As Secretary of our Association, I am writing a letter protesting. 

Sincerely, 

Francis E. Car sidy, Secretary and Treasurer 
COUNTY COMMISSIONERS* AND SHERIFFS' ASSOCIATION 

FEC/ja 



East Longnieadow Dain Inspections - 1.0,56 - 10,63 




1956 Eeports 

Inspections by Tiglie& Eond. 



City/Town 



East Lcmgmfladow 



Dam 


Dietrich Dam 


Dam 


Wetstone. Tobacco Company Dams 


Dam 


Forest Park. Dairy Dam 


Streets 


Shaker Road 


Streets 


DenslowKoad 


Water 


Crescent Lake 


Water 


Jawbuck Brock 



Water 



Freshwater Brock 



WATER SUPPLY 
SEWERAGE 
SEWAGE DISPOSAL 
STRUCTURAL ENGINEERING 
ELECTRICAL ENGINEERING 



TIGHE&BOND, Inc. 
CONSULTING ENGINEERS 

BOWERS ANO PEQUDT STREETS 

HOLYQKE. MASSACHUSETTS 

GEORGE H. MCDDNNELL 
PHILIP W. SHERIDAN 



OAMS A POWER INSTALLATIONS 
HIOHWAYS & BRIDGES 
HOUSING DEVELOPMENT 
WASTE DISPOSAL 



CD. E. Longmeadovj 
Nov. 30, 1956 



The Hon. The Board of County Commissioners 
Hampden County Court House 
31 Elm Street 
Springfield, Mass. 

Gentlemen: 

Recent inspections of dams in the Town of East Longmeadow 
have now completed the inspection routine in this community 
and all dams have been examined once or more times during 
1956. The following is a report on the condition of the 
various dams situated in East Longmeadow. 

A. Forest Park Dairy Dam (A. H. Dietrich) 

This is a small dam located westerly of Shaker Road on 
the headwaters of Jawbuek Brook that drains thru the property 
of Wetstone Tobacco Co. and to Shaker Pond in Connecticut. 
The dam is constructed of earth and prior to the flood of 
August/ 1955, had a small pipe spillway and a turf-paved 
emergency swale spillway. During the flood of August, 1955, 
the dam was washed thru in the location of the swale spill- 
way. The owner discussed the possible reconstruction of this 
dam following the August flood, but plans and specifications 
of the proposed work were never properly prepared and filed. 
During 1956", apparently in the summer, the owner partially 
plugged the breach thru the dam in order that water would be 
ponded behind the structure. The plug is not properly made 
nor has an adequate spillway been prepared at this dam. The 
owner should be directed to breach the dam and to cease pond- 
ing water at this location until proper plans and specifica- 
tions for a dam and spillway are prepared, filed and approved. 

3. Wetstone Tobacco Co. Dams 

There are three dams on the property of the Wetstone 
Tobacco Co. All three of these dams were damaged and washed 
thru in the flood of August, 1955. Since that time the owner 
has had plans and specifications of new dams prepared, filed 
and approved. Two of the dams are located on Jawbuek B^ook, 
one to the north of Denslow Road and the other to the north 
of the Connecticut-Massachusetts state line. Both of these 
dams have been reconstructed with well compacted earth, and 
have beenloamed and seeded. The spillway at each of these 
two dams is a concrete overflow section of generous capacity. 
The dams have bs en built in accordance with the approved plans 



C. D. E. Longmeadow 
-2- Nov. 30, 1956, Cont. 



and specifications. Certain minor maintenance is required at 
these two structures and this work has been pointed out to 
Mr. Wet stone at a recent inspection. 

The third dam is located on Fresh Water Brook that drains to 
Crescent Lake. The dam is westerly of Shaker Road and 
northerly of the Connecticut State Line. This dam is an 
earth embankment having a tube and vertical shaft spillway. 
The spillway is of the treated corrugated iron type of con- 
struction. An emergency swale spillway with a concrete cutoff 
wall has been prepared at the left end of the dam. When last 
inspected, this dam was in very good condition. Immediately 
downstream from the end of the tube spillway there is a 
possibility that an erosion will occur at time of high flow 
discharge. This condition has been pointed out to Mr. Wet stone 
and a suggestion made that a stilling basin be orovided in the 
stream bed just below the discharge end of the tube. 

There are four dams in East Longmeadow that come under County 
control. All four suffered damage in the flood of August, 1955 
Three have been well and properly re-built. The fourth, owned 
by A. H. Dietrich, should be abandoned and breached or properly 
repaired. 

Respectfully submitted 




«T^W*-*4? 



H. McDonnell 
County Hydraulic Engineer 
GHM/f 



WATER SUPPLY 
BCWERAOe 
BCWAOE DISPOSAL 
STRUCTURAL. ENGINEERING 
ELECTRICAL ENGINEERING 



TIGHE & BOND, Inc. 
CONSULTING ENGINEERS 

SOWERS AND PEQUOT STREETS 
HDLYOKE. MASSACHUSETTS 

Teu tJErrcRBON 3-3991 

George H. McDonnell 
Philip W. Sheridan 



DAMS & POWER INSTALLATIONS 
HI OH WAYS & SRI DOES 
HOUSINO DEVELOPMENT 
WASTE DISPOSAL 



Cd E. Longmeadow 



Jan. 3, 1958 



The Hon. the Board of County Commissioners 
Hampden County Court House 
Springfield, Mass. 

Gentlemen: 

Inspections of dams recently completed in the* Town of East Longmeadow 
have resulted in all dams being examined one or more times during the 
year 1957. The following is a report on the condition of the various dams 
situated in the Town of East Longmeadow. 

A. Forest Park Dairy Dam (A.H. Dietrich) 

Conditions at this dam are about the same as those that have existed 
since the flood of August, 1955. A breach was washed thru the dam 
as the result of the flood water and the breach has been partially plugged 
by the placing of earth in the opening. This plug is not properly made 
nor is there a proper and adequate spillway for this dam. The owner 
should be directed again to breach the dam and to cease ponding water 
at this location until proper plans and specifications for a new dam and 
spillway are prepared, filed and approved and then construction com- 
pleted. 

B. Wet stone Tobacco Co. Dams 



Dam #1 at Denslow Road This dam is in very good condition. 
Dam #2 on Freshwater Brook This dam is in very good condition. 
Dam #3 on Jawbuck Brook This dam is in very good condition. 

Respectfully submitted, 




reorge ri. McDonnell 
County Hydraulic Engineer 



J! 



( oconpc h. jSc^onncu 

PHI UP W. SHERIDAN 

COWARD J. BAYDH 

TIL- JCFFER3QN 3-3991 



TIGHE & BOND 

CONSULTING ENGINEERS 

BOWERS and PCQUOT STREETS 

HOLYOKE, MASSACHUSETTS 



CIVIL, SANITARY AND 
ELECTRICAL CNOINEERIN0 

SUPERVISION OP CONSTRUCTION 
AND OPERATION 

INVESTIGATIONS, REPORTS, 
PLANS AND SPECIFICATIONS 



CD E. Longmeadow 
Nov. 6, 1958 



The Hon. the Board of County Commissioners' 
Hampden County Court House 
37 Elm Street 

Springfield, Mass. 

Gentlemen: 



Inspections of dams recently completed in the Town of East Longmeadow have 
resulted in all dams being examined one or more times during the year 1958. 
The following is a report on the condition of the various dams in the Town of 
East liongmeadow. 

A. Forest Park Dairy Dam (A.H.Dietrich) 

Conditions at this dam are still the same as reported last year. 
A pond is formed by a plug of earth placed in the breach washed 
thru the dam in the flood of August, 1955. This earth plug is 
makeshift and the overflow consists of a pipe laid thru the plug. 
When last inspected, it was noted that debris was partly blocking 
this temporary and unsatisfactory overflow. 

Heavy storm runoff can exceed the pipe capacity and will over- 
flow the plug of earth placed in the breach. The owner has been 
notified of the unsatisfactory condition of this dam in the past. 
He should be directed to breach the dam and to cease ponding 
water at this location until proper plans and specifications for 
a new dam and spillway are prepared, filed and approved, and 
authorized construction completed. 

B. Wetstone Tobacco Co. Dams 

Dam #1 at Denslow Road The earth embankment sections and 
the concrete spillway of this dam are in good condition. The em- 
bankment toe just to the left of the spillway is wet as the result 
of seepage but this condition, existing since the dam was built, 
shows little or no change. There is no flow of water from this 
wet area. The dam is satisfactory for the present time. 



-2- 

Dam #2 on Freshwater Brook This dam was found to be in excellent 

condition. Both the main spillway and the swale spillway were found 
free and clear of debris and in good condition. 

Dam #3 on Jawbuck Brook The concrete overflow spillway and the 
dam embankment on both ends of the spillway are in very good condition. 

Respectfully submitted, 




George H. McDonne 
County Hydraulic Engineer 



GHM/mb 



GCORGE H.'M^DONNELL 
PHILIP W.SHERlDAN 
EDWARD J BAYON 

TIGHE 
iBOND 
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SUPERVISION OF CONSTRUCTION AND OPERATION 



CONSULTING ENGINEERS 



BOWERS AND PEQUOT STREETS 
HO LYOK E.MASSACHUSETTS 

TEL. JEFFERSON 3-3991 

CD East Longmeadow 
July 30, 1963 



The Hon. the Board of County Commissioners 
Hampden County Court House 
37 Elm Street 
Springfield, Mass, 

Gentlemen: 

Inspections of dams within the Town of East Longmeadow have been con- 
ducted from time to time during the year 1963 and all dams situated in 
that community have now been inspected at least once during this year. 
The general condition of the dams in East Longmeadow is as follows: 

A. Forest Park Dairy Dam (A. H. Dietrich) 

This dam, breached in the flood of 1955 and reactivated in violation 
of the Law from time to time since then, has been rebuilt and re- 
located in part, particularly the right portion of the embankment. A 
large earth embankment has been formed that is of good mass for the 
low height involved. A typical tube spillway with vertical shaft and 
horizontal pipe thru the embankment has been installed, together with 
a horizontal pipe from the bottom of the vertical shaft back into the 
pond for draining purposes. A swale spillway has been shaped across 
the embankment and some riprap placed at the entry to the swale. No 
sod or turf is in the swale spillway. The discharge end of this emer- 
gency spillway is at the end of the new embankment section and con- 
sists of a near vertical drop off of the embankment. High rates of 
flow thru this spillway will cause erosion of the embankment at its 
discharge end and this erosion will eat back across the embankment, 
if flood flow continues for any length of time. An end wall to protect 
the embankment should be built or the discharge end of the swale 
spillway should be filled with a large mass of heavy rock. 

To my knowledge no plans and specifications have ever been filed for 
this reconstructed dam and the Owner has activated the structure, 
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in the opinion of the undersigned, in violation of Chapt 253 of the 
General Laws. 

In addition to constructing the dam without filing plans and specifica- 
tions, the Owner has constructed a small dam downstream thereof 
that contains very little water and consequently does not greatly en- 
danger persons and property downstream. However, the embankment 
of the dam is poorly built; it is doubtful that a proper foundation was 
prepared before the embankment was placed and the spillway is nothing 
more than a sand -bag lined channel in a notch in the embankment. In 
the opinion of the undersigned, this small dam will be washed out in 
the first heavy flood flow. 

The Owner in this case has been notified from time to time in the past 
regarding the requirements of the Law for constructing, repairing and 
maintaining dams. Recommendations made to him and instructions 
given regarding the proper procedure for reactivating an old dam have 
been disregarded by him over the past few years. It is recommended 
that the Owner be notified again that he is in violation of Chapt. 253 of 
the General Laws, based upon the dams he now has in operation and 
that he be given 30 -days to either comply with the Law or your Honor- 
able Board take the necessary steps to breach both dams. 

B. Wetstone Tobacco Co. Dams 

Dam #1 at Dens low Road The embankment sections of this dam are 
quite rough and are becoming overgrown with weeds. However, they 
are massive and safe. The concrete spillway was found to be in very 
good condition and water level in storage was at the crest of the spillway. 

Dam #2 on Freshwater Brook The embankment at this dam should be 
cleared of heavy brush and weed growth. A good turf growth should be 
promoted. The tube spillway was in good condition and the swale to 
the left of the embankment section of the dam was found to be in very 
good condition. Water level in storage was at the crest of the tube 
spillway on the day of inspection. 

Dam #3 on Jawbuck Brook Both embankment sections at this dam 
must be cleared of all brush and tree growth. Growth has now become 
so thick that a proper inspection of the embankment sections of the dam 
cannot be properly made. Turf growth should be promoted at this dam. 

The concrete spillway was found to be in excellent condition and the 
water level in storage was at the crest of the structure. 

Following the inspection of these three dams, the undersigned met 



with the Owner, Mr. Julius Wet stone and went over the recom- 
mendations regarding maintenance of the dams. Mr. Wetstone 
will have all brush and tree growth removed from the embank- 
ment sections and will take steps to promote a turf growth. Be. 
cause of my conference with Mr. Wetstone and his promise to 
clear the dam embankments, there is no need to send a letter of 
recommendation. 



Respectfully submitted 
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~Qeor*gje H. McDonnell 
County Hydraulic Engineer 
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The Hon* the Board of County Commissioners 
Hampden County Court House 
Springfield, Mass. 

Gentlemen * 



dams Si power installation; 
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March 26, 195? 
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Enclosed please find a copy of 
received from Edwin Ross Trafton, ^tty of ?0 State 8t, 
Boston, Mass. The contents of this letter are self 
explanatory . -"-lso enclosed is a copy of our letter to 
Atty Trafton. The enclosed letters are for your files 
on tnis case, should further information be reouested 
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013 Westf leld 
March 26 , 195* 



Edwin Ross Trafton, Atty 
70 &tat© Street 
Boston , Ma s saehus e 1 1 s 



Heferenee is mad© to your letter of March 25, 1957 regarding 
■flood water- on Eie SO in Wesfcfleld, Mass* , on Aug. 19s 1953» 
According to your letter you request assistance in establish- 
ing tfee bursting of some dam on Bte ZQ S frestfield, Mass., op° 
posite hole #18 of the golf course. 



I presume the location is just westerly of the built up portion 
of Westfield" and in the 'vicinity of the I'ekoa Country Club, ^o 
the south of Rt-e 20, in this general location, there is no dam 
located in the higher--!.. 1st el land that Mould eome under the in- 
on routine and work of this office. 



ding to our records and information in this office, there 
would not have been a sudden rush of water as mentioned in your 
letter at the location pin-pointed as the result of the burst- 
ing of any dam to the south. 

Westfield River is located to the north of the highway and it 
might be that the sudden rise in Mater was related to the flow 
in this -stream.. 



1 am sorry that I cannot give you any further information on 
this case as of the present time* If you would car© to discuss 
the matter more fully, I Mould be pleased to have you call, 
i^rite or visit this office and discuss the matter more fully. 
Perhaps further questioning .of the driver of the truck would in- 
die-ate the direction from whieh the sudden rush of water origina- 
ted. *£hiB information would help the undersigned in trying to 
relate this rush of water to some upstream fact or condition,. 

If you do care to dlscusg this matter further, will you be 
certain that the truck driver agrees with the location of his 
vehicle as described hereinabove? 
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CIVIL.SANITARY AND ELECTRICAL ENGINEERING 

INVESTIGATIONS. REPORTS. PLANS AND SPECIFICATIONS 

SUPERVISION OF CONSTRUCTION AND OPERATION 



CONSULTING ENGINEERS 



CD Granville bowers and peouot streets 

October 2, 1959 HOLYOKE. MASSACHUSETTS 

TElJEFFERSON 3-3991 



The Hon. the Board of County Commissioners 
Hampden County Court House 
37 Elm Street 
Springfield, Mass. 

Gentlemen: 

Recent inspections of dams located in the Town of Granville have completed 
the inspection routine in that community and all dams situated in Granville 
have now been examined one or more times during the year 1959. The follow- 
ing is a report on the condition of these dams. 

A. DeGano Dam 



This dam was found to be in very good condition. The embankment is 
well shaped and shows no sign of settling or erosion. The masonry of 
the spillway conduit under the Town Road is good. 

B. Starzyk Dam (Now Richard Wagner) 

Conditions were found to be satisfactory at this dam. Water is ponded 
within about 18" of the lip of the spillway tube. The toe of the dam was 
checked for seepage noted in 1958. Very little seepage is now present 
and the toe area can be considered reasonably dry. The embankment 
is somewhat rough in shape but is sufficiently large in cross section 
considering the head of water involved. This dam and spillway are 
satisfactory for the present. 

C. Woodger Dam 



This dam is still under construction as the result of damage in the flood 
of August, 1955, The structure does not come under County jurisdiction 
since the dam is just under 10 ft. in height, the drainage area is but a 
fraction of a square mile and the quantity of water ponded is very small. 
The dam is inspected annually since a slight increase in height would 
result in the structure being higher than 10 ft. above the stream bed. 
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On the day of the last inspection the owner was in the process of concreting 
the spillway section under the adjacent roadway. He plans to mortar the 
stone masonry composing the spillway walls and roadway bridge abut- 
ments. The dam is now so arranged that at time of heavy runoff the 
excess flow can pass over the entire length of the dam and then flow in 
rock lined channels to the roadway culvert. The dam as existing is 
satisfactory. 

D. Noble-Cooley Drum Shop Dams 

There are three dams in connection with the Noble-Cooley Drum Shop. 
The condition of these dams is as follows: 

Upper Dam This was formerly a small diversion dam and has not 
been active for many years. In the flood of August, 1955, a wide breach 
formed at the dam and a free waterway now allows for passage of all rates 
of brook flow without ponding water. 

Middle Dam Repairs and maintenance previously recommended have 
not been done. Masonry spillway walls and the spillway itself need atten- 
tion and repairs. Brush growing along the length of the dam should be 
completely cut down so that proper inspections can be made and the dam 
embankment maintained as needed. 

Lower Dam The dam and spillway are in good condition. At the time 

of the last inspection, the pond was found to be lower in elevation than 
noted in many years. No flow was seen in the brook. The drainage area 
is apparently very dry. 

E. Dickinson Dam 



This dam was found to be in satisfactory condition. Hardly any water is 
stored because of the very low height of this dam. The dam consists of 
a full spillway section across the stream. The dam formerly diverted 
water to a small mill canal that is no longer in operation. 

F. Glenn Dickinson Dam 

This dam is still in poor condition. Water level in the pond was found to 
be quite low and it would be advisable to maintain a low water level at all 
times until proper spillway repairs are made. 

The embankment section of the dam has been improved somewhat by the 
addition of a sandy soil. No improvement has been made to the outlet end 
of the large emergency spillway tube thru the embankment. Water 
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flowing thru the tube washes embankment material from the end of the 
tube. This spillway should be extended to properly discharge water onto 
natural ground. 

The Glenn Dickinson Dam does not come under County jurisdiction but is 
a borderline case in that the height of the dam is just under 10 ft. Since 
it is a borderline case, it is inspected annually. It is recommended that 
the comments regarding the condition of the dam be sent to Mr. Glenn 
Dickinson in order that he may take the necessary steps to protect his 
dam from failure if he so desires. 

G. Don Noble Dam 

Some work has been completed at this dam to improve the embankment 
and the pipe spillway. When last inspected it was noted that the spillway 
tube had been extended with corrugated iron pipe to provide for the dis- 
charge of overflowing water to natural ground at the toe of the dam. The 
upstream face of the embankment appears to have been covered with a 
layer of impervious silt and mud probably excavated from the floor of 
the pond just upstream from the dam. 

At the right end of the dam the recommended swale spillway has not been 
built. The owner of this dam should construct the swale spillway imme- 
diately. The pipe overflow thru the earth embankment does not have 
sufficient capacity to properly pass flood flows. Without the swale spill- 
way, this dam may be overtopped and washed out again. 

At the time of the last inspection, no water was found stored in the pond 
though the drawoff pipe valve was closed. An examination of the pond 
bottom showed no water on the drainage area to provide for the forma- 
tion of a pond. The drawoff pipe gate should be opened and should remain 
open until the recommended swale spillway is properly constructed. 

The entire area of the embankment of the dam should be cleaned of 
brush and small tree growth. 

H. Cooley Estate Dam (Cooley Lake) 

This dam was found to be in very good condition. However, masonry 
walls of the spillway structure show signs of disintegration at the point 
where the walls join the floor. Repairs should be made to this masonry 
in the near future. 

The swale spillway was found to be satisfactory. Two small low areas 
in the spillway at the road crossing could be re- graded for drainage 
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purposes to stop the formation of nuisance puddles. Spillway boards in 

the main spillway structure should be removed and kept off of the spill- 
way in advance of the fall rains and should not be replaced until after the 
spring rains. 

I. Westfield Water Department Dams 

(a) Arnold Dam This dam was found to be in satisfactory condition. 
The pond was found to be full and the embankment satisfactory. 

(b) Wells Mills Dam The same conditions as noted in previous in- 
spections were found to still exist. Flood damage caused in August, 
1955 has never been repaired. At present, the pond is completely 
full of sand and gravel and hardly any water can be stored. The 
dam is not in a dangerous condition nor does it endanger persons 
and property downstream since even in flood time, it will store 
little or no water and shows no signs of general weakness. If the 
purpose of this dam is to provide a pond for fire control purposes 
on the watershed area, then the dam should be maintained and a 
portion of the pond area cleaned out by excavating flood washed in 
sands and gravel. 

(c) Strong Dam This dam was found to be in satisfactory condition. 
Recommended repairs to the swale spillway as pointed out in the 
report of last year have been made and this structure is now in 
very good condition. All brush and miscellaneous growths have 
been cleared from the dam. 

(d) Granville Reservoir Dam The embankment at this dam was 
found to be in good condition. Seepage at the toe of the embank- 
ment was noted to be about normal. At the end of the concrete 
spillway chute, there is need for maintenance by the placing of 
mass concrete. Action of overflowing water will cause further 
erosion and wear on the rock at this location and the placing of 
mass concrete fill at this point will prevent erosion of the rock 
to a point where a dangerous condition might occur that could 
damage the foundation at the end of the spillway chute. 

(e) Winchell Dam This structure was found to be in very good con- 
dition. No flashboards were on the spillway crest. 
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(f) Japhet Dam This dam is in excellent condition and no flashboards 

were on the spillway crest* 

J. Granville State Forest Dam 



The dam and spillway are in good condition. There is evidence of re- 
pair work being done this year to the right of the spillway by the placing 
of cobble and field stones in what probably was a worn or washed out area 
of the embankment. The dam and spillway seem to be well maintained. 

K. E. A. Jensen Dam 



The spillway at this dam was found to be in very good condition. Brush 
and tree growth has all been removed in accordance with previous recom- 
mendations. 

The embankment is in good condition except for one small area at the top 
center near the downstream edge. A small turf slide a few feet square in 
area should be repaired and graded. In general, the grass growth on the 
embankment is good. 

Water still runs from the drawoff pipe thru the embankment. However, 
the water is running inside the pipe, is clear and shows no evidence of 
carrying silt or fine soil particles. No evidence of settlement in the em- 
bankment directly over the pipe location could be noted. Therefore, it is 
assumed that the leakage into the pipe is occurring in the pond area or in 
a portion of the embankment but causing no movement of soil. 

L. Jarm Dam 



This dam is still in the same condition as noted last year. The structure 
is fairly well built and as now existing, does not come under County 
jurisdiction. It is checked from time to time to be certain that it is not 
increased in size so as to come within County control. 

Respectfully submitted, 



V^George H. McDonJWri — "' 
County Hydraulic Engineer 
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GEORGE H. MCDONNELL 
PHILIP W.SHERIDAN 
EDWARD J. BAYON 

TIGHE 
lBONB 



CIVIL.SANITARY AND ELECTRICAL ENGINEERING 
INVESTIGATIONS. REPORTS. PLANS AND SPECIFICATIONS 

SUPERVISION OF CONSTRUCTION AND OPERATION 



CONSULTING ENGINEERS 



BOWERS AND PEOUOT STREETS 
HOLYOKE. MASSACHUSETTS 

TEL JEFFERSON 3-3991 



CD Granville 
Sept. 13, 1961 



The Hon. the Board of County Commissioners 

Hampden County Court House 

Elm Street 

Springfield, Massachusetts 

Gentlemen: 

Recent inspections of dams situated within the Town of Granville have 
completed the inspection routine in that community and all dams located 
in Granville have now been examined at least once during the year 1961. 
The following is a report on the general condition of each of the dams in 
Granville. 

A. DeGano Dam 

The spillway, embankment and the roadway culvert were all found 
to be in satisfactory condition. Stop boards in the spillway notch 
are about one -half up the height of the masonry structure. This 
is the normal position for stop boards in this spillway. 

B. Phelon Dam (Formerly Wagner) 

A special letter report was submitted in connection with this dam. 
In summary, the special report pointed out that the spillway tube 
of the dam had been found blocked by a heavy iron screen which in 
turn had been plugged with mud, sticks and debris. At one time 
in the recent past, the pond level had increased in height to a point 
where water flowed over the earth embankment. The Owner was 
notified in connection with this matter and a communication was 
recently received whereby the Owner has agreed to consider the 
construction of a swale spillway and the inclusion of further im- 
provements to prevent future overflow of the earth embankment. 

C. Woodger Dam 

Conditions at this dam were the same as reported last year. The 
dam still does not come under County jurisdiction since it is on a 
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very small drainage area, stores but a small fraction of a 
million gallons of water and is only about 9 ft. in height. The 
height is checked annually to be certain that the Owner does 
not raise the dam to above 10 ft. The dam was found to be in 
satisfactory condition and the masonry in a reasonably good 
state of repair. 

D. Noble -Cooley Drum Shop Dams 

Two active dams now remain at the Noble -Cooley Drum Shop. 
The upstream diversion dam was breached in the flood of 
August 1955 and has never been repaired. It is not expected 
that this dam will ever be reactivated. 

1. Small dam above mill . The masonry at the spillway in this 
structure and at the side wall to the right of the spillway just 
below the spillway crest is in need of certain maintenance and 
repair. Also, brush growth along the embankment is very 
thick and an inspection of the embankment could not be made 
because of the thick growth. It would be advisable for the 
Owner to keep this growth cut down so that inspections can be 
made from time to time and the need for any maintenance 
recognized at an early date. 

2. Small dam below mill . This dam is in the same general con- 
dition as reported previously. The embankment and the road, 
as well as the spillway itself, were all found to be in satis- 
factory condition. The small dike situated at the left of the dam 
embankment, though low and small, is satisfactory. 

E. Dickinson Dam 

This dam is in the same general condition as reported a year ago. 
The stone masonry portion of the structure at the right end, the 
concrete masonry portion in the center section and the log con- 
struction portion at the left were all found to be in a good state of 
repair. Conditions as noted at the dam are satisfactory. 

F. Glenn Dickinson Dam 

This dam is still in the same general condition as reported in 
previous years. The embankment is of sandy material, it is 
narrow and has steep slopes. In general, the embankment has 
been poorly constructed. The large overflow tube thru the em- 
bankment discharges water on the downstream face of the sandy 
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fill and as the result a deep washout of this fill has occurred. 
This dangerous condition has been pointed out from time to 
time in the past and the Owner has taken no steps to prevent 
a continuation of the washing action. 

At the time of the last inspection, it was noted that stop planks 
were not in place in the spillway box, except for two small planks 
near the bottom. The flow of the brook is passing directly into 
the stop plank structure and thru the dam in the drawoff pipeline. 
^ Hardly any water is stored and from the growth of vegetation on 

the bottom of the pond area, no water has been stored for some time. 

From all appearances it would appear as if the pond has been aban- 
doned and will no longer be actively used. 

This dam still does not come under County jurisdiction but since 
it has always been a borderline case, in that the height of the dam 
is very close to 10 ft. , it has been inspected annually and a report 
made thereon. Each year comments regarding the dam have been 
forwarded to the Owner but he never has taken any steps to improve 
the structure. 

Since the Owner is well aware of conditions at the dam and, since 
he has been notified of conditions periodically, there seems to be 
no further need to notify him again since the dam is apparently going 
to be abandoned for the time being and no water is stored. 

G. Don Noble Dam 



The work of raising the dam embankment and the construction of the 
swale spillway at the right end of the dam should be complet ed. 
Earth fill has been placed on the dam and compacted in one section 
but fill remains, as it was dumped, on a major portion of the embank- 
ment top. The dam embankment is becoming heavily brush covered 
and this brush should be kept cut down. Also, the practice of throw- 
ing brush and limbs over the downstream slope of the embankment 
should stop. The embankment surface should be kept clear of trash 
and brush so that it can be properly inspected and the need for any 
maintenance recognized at an early date. 

At the time of the last inspection, the pond was found to be about 
empty, though the drawoff gate is closed. It is assumed that seepage 
thru the embankment, the low rate of in-flow, plus evaporation has 
caused the water level to be low. 
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H. Cooley Estate Dam 

The emergency spillway built at this dam following the flood of 
August 1955 was found to be in very good condition. The culvert 
spillway, was almost completely blocked with stop -logs. This 
is the usual manner in which the spillway is operated during the 
Summer months. The embankment of the dam was found to be in 
very good condition. 

The chute at the end of the culvert spillway is in need of masonry 
repairs at the point where the walls join the floor. The condition 
is not dangerous and has been pointed out to the Owner. This con- 
dition will be noted from time to time and when it is felt that re- 
pairs are a necessity, the undersigned will recommend another 
written report to the Owner, outlining work needed to be done. 

I. Westfield Water Dept. Dams 

(a) Arnold Dam This dam was found to be in very good condition. 
The small embankment is well shaped and all brush has been cut 
from the top and both surfaces of the dam. Two cast iron grates 
were found to be blocking the spillway entrance and these were 
removed. 

(b) Wells Mills Dam This dam is in the same general condition as 
reported a year ago. The dam is dilapidated and still flood washed 
as the result of the storm of August 1955. The brook flows thru 
the sand and gravel filled pond basin and hardly any water is stored. 
Leakage occurs thru the embankment of the dam and emerges from 
the downstream face of the stone masonry in the vicinity of the dis- 
charge pipe outlet. As operated now, though the dam is in very 
poor condition, the structure is safe and satisfactory. 

(c) Strong Dam This dam was found to be in relatively good condition. 
The embankment and the stone masonry wall were satisfactory. 

No leakage of any consequence was found to be occurring and the 
spillway structure was satisfactory. It was noted however, that a 
small amount of settlement has taken place in the embankment just 
at the left of the main spillway, and just back of the downstream 
embankment wall. The condition is satisfactory for now but will 
be watched in the future for further settlement of the earth embank- 
ment or outward movement of the masonry wall. 

(d) Granville Reservoir Dam The embankment at this dam was found 



TIGHE 
&BOND 



CONSULTING ENGINEERS 



to be satisfactory with two minor exceptions, (a) There are 
a few clumps of brush growth that prevent proper inspection 
of the earth embankment surface in the areas of this growth, 
(b) Some maintenance is needed at the stone paved surface 
runoff gutters which convey storm water from the surface of the 
dam to the discharge point below the toe. 

In certain locations it would appear as if the sod on the embank- 
ment is in need of being fertilized. If fertilizer has not been 
applied to the dam in a number of years, it might be well to 
consider fertilizing the entire embankment in the early Spring 
of 1962. 

The spillway masonry chute is in need of patching and minor re- 
pairs along its length. In many places large areas of concrete 
patching has become loose and in other areas erosion has eaten 
into the concrete masonry. The toe drainage system has been 
cleaned and cleared and greatly improved. It was noted that there 
are two small seepage holes in the earth not too far distant from 
the masonry inlet and grate structure located at the toe of the dam. 
These seepage holes which carry surface runoff into the ground 
may be purposely built seepage pits. On the other hand, they could 
result from a broken or leaking joint in an underground drain pipe. 

It would seem advisable to consider the placing of mass concrete 
at the end of the spillway chute to prevent any further washout and 
erosion in the natural bed of the brook. 

(e) Winchell Dam This dam was found to be in very good condition. 
No flashboards were present on the crest of the sillway. 

(f) Japhet Dam This dam was found to be in very good condition. It 
was noted, however, that some small amount of brush was growing 
from about the stone lip of the spillway and also that the first joint 
in the stone bJ.ock construction at the left abutment near the spillway 
lip is in need of pointing. Neither of these two conditions are 
serious enough to require any immediate attention and they will be 
checked again in 1962. If at that time they still exist and show any 
signs of becoming more extensive, a recommendation in connection 
with corrective measures will then be made. 

J. Granville State Forest Dam 



The earth embankment at this dam was found to be in satisfactory 
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condition. The stone spillway is in need of patching and repair 
but the need for the work is not critical as yet and thus no recom- 
mendation for repairs is forwarded at this time. The condition 
will be observed again in 1962. 

K. E. A. Jensen Dam 

This dam was found to be in very good condition. At the time of the 
last inspection the pond was about 3/4 empty as the result of pump- 
ing the water for irrigation purposes. Because of the low water, 
the majority of the embankment was visible for inspection. The 
embankment as a whole was found to be well shaped and in good con- 
dition. The upstream surface below high water level was noted to be 
quite rough but stable. Turf growth above high water line was found 
to be very good. 

Leakage thru the drawof f pipe as reported previously was still 
occurring and since it does occur with the pond drawn down low, 
it can be expected that the leakage is probably entering the pipe at 
the plug located in the upstream end. I discussed this matter with 
the Owner and he anticipates draining the pond completely this Fall 
and installing a better plugging device, probably a valve, on the end 
of the pipeline. The spillway was clean and clear of debris and well 
shaped. 

L. Jarm Dam 



There are actually two small dams on the Jarm property. Both im- 
pound a very small quantity of water and since the drainage area in- 
volved is less than a square mile, and the height of the dams is quite 
low, neither of the structures as yet come under County jurisdiction. 
Since they are not too far distant from the Woodger Dam, they are 
inspected annually to be certain that they are not enlarged to the point 
whereby they would come within County control. At the time of the 
last inspection, the Jarm dams were in good condition. 



Respectfully submitted 



redrge H* McDonnell 
GHM/cmb County Hydraulic Engineer 
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Stephen A. Moynahan 
October 1, 1969 

Massachusetts Dept. of Natural Resources 
Granville State Forest 
Granville, Massachusetts 

Gentlemen: 

In accordance with the provisions of Chapter 253, Section 45, 
et seq. of the General Laws, Tercentenary Edition, relative to 
the inspection, condition and safety of the dams of Hampden 
County, you are hereby advised that the small dam on Halfway 
Brook in the Reservation easterly of West Hartland Road has 
been recently inspected by our Engineer and your attention is 
called to the following conditions noted and recommendations 
made by him. 

" Granville State Forest Dam The stone masonry of this dam 
was found to be o.k. The earth embankment section of the 
dam was in satisfactory condition. Stoplogs in the spillway 
were to the usual height and water level in storage was at 
the crest of the upper stoplog. The spillway bridge was in 
satisfactory condition. 

The floor of the spillway facility directly below' the stoologs 
is in need of repairs and concreting to prevent further erosion 
and deterioration of the floor. If repairs are not made in the 
near future, there is a good possibility that extension of the 
erosion will cause possible damage to the side walls just below 
the spillway structure. Mass concrete or concreted riprap can 
very easily, inexpensively and quickly provide the necessary 
repairs to prevent any further extension of the erosion damage. 
The condition as existing does not now endanger the dam, but 
should the erosion continue, this small dam could be endangered 
and the cost of repairs and reconstruction could be greatly 
increased because of the need for repairing extended and ex- 
panded damage." 

As pointed out by the County Hydraulic Engineer in his report to our 
Board, minor repairs made now will prevent the need for more major and 
possibly more expensive repairs at a later date. The spillway floor 
and the related sidewalls should be repaired with mass concrete or 
a combination of stone and concrete in the very near future. 
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Any further information concerning this matter which you may desire 
will be furnished by this office upon request. 

Very truly yours , 

BOARD OP COUNTY COMMISSIONERS 




52 Slat* $tretl 



>®tmkp s5 




^ ^* ^ y<= ^ > ? ^^ ^ «► <*^* <*»<■». ^ ^ jBtUWtm # £iapl* ton 

QjJjatrntan 



Stepeen A. Moynahan 
October 1, 1969 



Mr. G. E. Woodger 
Off Main Street 
Granville, Massachusetts 

Dear Sir: 

In accordance with the provisions of Chapter 253, Section 45, 
et seq. of the General Laws, Tercentenary Edition, relative to 
the inspection, condition and safety of the dams of Hampden 
County, you are hereby advised that the dam located on your 
property and adjacent to the access road leading to your home 
from Main St., in Granville has been recently inspected by our 
Engineer and your attention is called to the following conditions 
noted and recommendations made by him. 

"Woodier Dam This dam is in poor condition and is not too 
well maintained. There is evidence of surface wash on each 
side of the dam, particularly on the left side. This surface 
wash i s apparently finding its way thru the rock fill and is 
washing out fine grained material resulting in settlement. 
This could be the initial action which might lead to eventual 
failure of the dam. 

In the opinion of the undersigned, this dam is a borderline 
structure and does not come under the jurisdiction of the 
County. The dam is inspected periodically to be certain that 
it is not raised to a point whereby it would become high enough 
and store sufficient water to come under County jurisdiction. 

It would be advisable to inform the owner of conditions noted 
by the undersigned and recommend to the owner that the dam 
should be maintained and repairs made if he wishes to protect 
his investment. Loss of the dam would not release enough water 
to do damage to persons and property downstream. Any loss that 
might occur would probably be related to the roadway that passes 
directly in front of the dam and is a part of the dam. This 
road is apparently a private road leading just to the property 
of the owner." . 

The report of the engineer is sent to you for whatever action you 
•wish to take. As mentioned, the dam does not come under County 
jurisdiction. However, since repairs to the structure could protect 
the investment you have made in this dam, we- thought that you might 
be interested in the opinion of the County Hydraulic Engineer and 
in having a copy of his report on your dam. 
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Any further information concerning this matter which you may desire 
will be furnished by this office upon request. 

Very truly yours, 

BOARD OP COUNTY COMMISSIONERS 



GEORGE H M^OONNELL 
PHILIP W SHERIDAN 
EDWARD J BAYON 

TIGHE 
sROND 



CIVIL. SANITARY AND ELECTRICAL ENGINEERING 

INVESTIGATIONS. REPORTS, PLANS AND SPECIFICATIONS 

SUPERVISION OF CONSTRUCTION AND OPERATION 



CONSULTING ENGINEERS 



BOWERS AND PEQUOT STREETS 
HOLYOKE. MASSACHUSETTS 

TEL JEFFERSON 3-3991 



CD Granville 
August 12, 1970 



The Honorable the Board of County Commissioners 

5 2 State Street 

Springfield, Massachusetts 

Gentlemen: 

Inspections conducted recently in the Town of Granville have now resulted 
in the inspection of all dams within that community. Every dam located 
in the Town of Granville has been examined at least once during the year 
1970. The following is a report on the general conditions noted at each of 
the dams located within the Town of Granville. 

A. DeGano Dam 



The embankment and the roadway extending along the top of the 
embankment were noted to be o. k. There were no cracks or 
settled areas on the surface of the pavement. 

The spillway facility was in good condition. Normal stoplogs 
were in the spillway opening and water level in storage was just 
below the top of the upper stoplog. The culvert forming the 
spillway under the roadway and thru the embankment was in good 
condition and only a minimum of debris was observed inside the 
culvert. 

There was some seepage at the toe of the dam embankment just 
to the right of the culvert outlet end wall. This seepage is near 
a gate box that apparently is on a drawdown pipeline. The seepage 
may be coming from the drawdown pipeline itself or from along 
the outside surface of the pipe. The rate of seepage should be 
checked at the next inspection to determine whether or not there 
is any increase in the rate of seepage. No soil particles were 
moving with the trickle of seepage water. 
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The upstream concrete wall was noted to be in fairly good condition. 

B. Phelon Dam 

This dam was in the same condition noted in recent years. The 
toe was wet but there was very little motion to the water standing 
just below the dam. The embankment is rough in shape but ser- 
viceable. 

The flood flow spillway at the right end of the dam embankment 
was clear of any debris and showed little evidence of any erosion. 

The vertical shaft spillway was closed off with the beaver control 
device and the fact that this spillway facility does not operate 
under normal and low water conditions does not endanger the dam. 

Brush growth is occurring on the downstream slope of the dam and 
in the vicinity of the toe, but the growth, though quite thick, does 
not endanger this dam. The dam embankment is quite wide for its 
shallow height. 

Water level in storage at the time of inspection was at about normal 
elevation. 

In the opinion of the undersigned, the dam is safe. 

C. Woodger Dam 

The surface wash problems observed and reported a year ago have 
been corrected. 

This dam still does not come under County jurisdiction since it is 
on a drainage area of negligible size, it forms a swimming pond of 
only a few thousand gallons and the height of the dam is just under 
10 feet. 

The dam itself is a part of the bridge abutment and foundation con- 
struction that carries the roadway to the Woodger home across the 
local stream. The road is a private road and, should the dam fail 
for any reason, it will only be the private roadway of the owner 
that would be damaged. 

Stoplogs were noted to be at normal elevation and water level in 
storage was at the usual grade. 
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D. Noble Cooley Drum Shop Dam 

The dam was noted to be in relatively good condition. The road 

across the top of the dam was good and there were no cracks or 
settled areas in the pavement. 

Spillway was satisfactory. Normal flashboards were in the slots 
of the flashboard facility at the inlet to the culvert thru the em- 
bankment and under the roadway. Water level in storage was at 
the top of the flashboards. 

The spillway culvert was clear of any debris. Some erosion of 
masonry was noted at the outlet end but this is not bad. 

The toe area was o. k. It was relatively dry directly at the base 
of the embankment adjacent to the downstream concrete wail. 

The smaller dike to the left of the dam was o. k. 

In the opinion of the undersigned, this dam is safe. 

E. Dickinson Dam 

This small dam stores a very shallow pond with an average depth 
of only about 2 feet. The area of the pond is small and the quan- 
tity of water stored is negligible. 

This dam is so low in height and impounds such a small quantity 
of water that regardless of its condition, it cannot endanger per- 
sons and property downstream. As reported previously, except 
for the fact that the dam is on a stream with a drainage area much 
greater than one square mile, the structure would be dropped from 
the inspection list. It is inspected annually since it is close to the 
center of Town, is easily accessible for inspection and to be certain 
the dam has not been enlarged so as to store a greater quantity of 
water. 

F. Don Noble Dam 



This dam is in the same general condition as reported at the time 
of previous inspection. Absolutely no maintenance work whatsoever 
has been done at the dam and none of the previous recommendations 
have been followed by the owner. Construction work remains un- 
finished and the entire embankment is now overgrown with a very 
thick growth of brush and small trees. The embankment is poorly 
shaped and earth dumped on top of the embankment a number of 
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years ago remains in the same general condition as dumped. The 
piles have now flatened somewhat due to weather erosion. 

The swale spillway started at the right end of the dam has never 
been completed. It is in the same condition as noted and reported 
previously. However, a growth of turf is beginning to develop in 
the swale. 

It would appear that this dam has been abandoned by the owner. In 
the opinion of the undersigned, the dam should be properly main- 
tained or it should be breached. 

Breaching the dam would be a very simple matter and would only 
require a few hours time for either a bulldozer or a backhoe. The 
dam could be breached in the area of the swale spillway at the right 
of the embankment during the summertime when water level in 
storage is low. It could be breached just as easily at the left end 
of the dam just to the left of the drawdown facility. This latter lo- 
cation is more easily accessible to a backhoe. Either location would 
be readily accessible to a small bulldozer. 

G. Cooley Estate Dam 

The embankment of this dam is in very good condition. The road 
across the top of the embankment and the surface of the pavement 
is o, k. No cracks or settled areas were observed. 

The flood flow paved swale spillway at the right side of the em- 
bankment was in good condition. It is well shaped and is well 
maintained. 

Tree growth on the embankment is fairly large but it does not en- 
danger the embankment. 

The principal spillway was not operating. Full stoplogs were in 
the opening and a plastic sheet was installed along with the stoplogs 
to prevent seepage between the individual logs. Water level in 
storage was about normal, water surface being slightly below the 
elevation of the top of the upper stoplog. 

The downstream toe area a short distance below the embankment 
proper was quite wet and water seeps steadily from the ground at 
the usual location observed for many years. There is no earth 
movement at all and no increase in seepage flow was observed. 
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The earth embankment was o. k. 

The quantity of water stored by the dam is quite small and, even if 
the dam did fail, it could do no damage to persons and property 
downstream. 

In the opinion of the undersigned, the dam is in satisfactory condi- 
tion and is safe. 

(d) Granville Reservoir Dam This dam is in the best condition 
observed in a number of years. 

The spillway and the spillway chute are o. k. The repair work at 
the spillway chute and under the chute floor has been completed. 
The floor and the walls of the chute are satisfactory. Some of the 
thin gunite on the walls is cracking and lifting but this is a common 
occurrence with the type of plaster coat applied on certain sections 
of the spillway chute sidewalls. 

The spillway energy disapating wall at the end of the chute was 
noted to be o. k. 

The spillway crest was in good condition. Water level was about 
two feet below the elevation of the crest. No flashboards were on 
the crest. 

The embankment was in very good condition. The roadway along 
the top is in fair condition. The bridge carrying the roadway over 
the spillway and the foot bridge out to the gate house were o. k. 

The water side slope of the embankment and its stone filled surface 
were noted to be in good condition. 

The downstream slope of the embankment was in the best shape ob- 
served in some time. All brush has been cut and all of the surface 
drainage system has been dug out, cleared, and exposed. The 
undersigned was advised by the Water Dept. employee in charge 
of the dam that the stone masonry lining of the surface drainage 
system on the downstream face of the embankment will be repaired 
this year where necessary. Loose stones will be reset and open 
joints will be concreted. 

The toe area was in very good condition. All brush growth has been 
cleared away. The toe drains were operating. One burrow hole 
was observed at the toe of the dam near the one large tree. This 
was pointed out and the supervisor of the dam will fill the burrow 
hole. 
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The concrete chute of the principal spillway is in need of repair. 
The need for repairs was pointed out to the owner at the time of the 
last inspection. Repairs were planned for this year. Since the 
summer season is only a little more than half gone, it is possible 
that the owner plans to repair the concrete of the chute later this 
summer or early this fall. If repairs have not been made by the 
time of the inspection in 1971, the owner should then be advised 
to repair the eroded and worn concrete, 

H. Westfield Water Department Pains 

(a) Arnold Dam This small dam forming a water hole for fire 
protection is in very good condition. The embankment has been 
cleared of all brush growth and a good turf cover has been developed. 
The toe area was noted to be o. k. Water level in storage was at the 
crest of the spillway. There were no stoplogs in the spillway opening 
and the small spillway culvert was o. k. and functioning. 

The pond formed is quite small. Its capacity is probably in the 
range of 50,000 gallons. The dam is very low and loss of the dam 
would never do any damage to persons and property downstream. 
In the opinion of the undersigned, the dam is safe and in very good 
condition. 

(b) Wells Mills Dam This dam is in the same general condition 
as reported for the last fifteen years. The access road and some 
of the washed out areas have been filled and graded. No water is 
ponded by the dam since the entire pond volume has been completely 
filled with sand and gravel washed down from upstream during the 
hurricane flood of August in 1955. 

The masonry of the dam still leaks some but this leakage is of no 
importance. The dam is now nothing more than a waterfall in the 
stream and the existance of the dam does not endanger persons and 
property downstream in any manner whatsoever. 

There doesn't seem to be any need to continue inspections of this 
old dam and, unless advised to the contrary, no further inspections 
will be made. 

(c) Strong Dam The stone masonry forming this dam is in fair 
condition. The flood flow swale spillway across the top of the dam 
was noted to be o. k. 

The principal spillway was satisfactory. Stoplogs were in the slots 
of the spillway crest to the usual height but no water was stored in the 
pond. Leakage thru the stoplogs and seepage under and thru the dam 
equaled the brook flow at the time of inspection. 
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(e) Winchell Dam Vegetation growing from the joints of the stone 
masonry should be removed and re growth discouraged. If the vege- 
tation is allowed to grow and roots become extensive and large, the 
stone block joints will be damaged and the cement grout will be dis- 
placed. Open joints of the block masonry will then be subject to 
alternate freezing and thawing in the winter time with eventual damage 
to the stone masonry. 

Particular attention should be given to both sides of the dam and 
the area at the gate house. 

The spillway was noted to be in fairly good condition. There were 
no flashboards on the spillway crest and water level in storage was 
at crest elevation* Some water was overflowing the spillway. 

(f) Japhet Dam The stone masonry is in good condition but all 
vegetation growing from joints in the masonry should be removed 
and regrowth discouraged. Continued growth of vegetation will dis- 
lodge the jointing material and result in damage to the masonry as 
described in the case of the Winchell Dam hereinbefore. 

The spillway was in good condition. No flashboards were on the crest 
and the water level in storage was flowing over the crest. 

The toe area of the dam was o. k. No erosion was noted at the toe 
in the brook. 

I. Granville State Forest Dam 



The stone and concrete masonry of the spillway channel directly below 
the foot bridge and downstream of the stoplogs is eroded and broken. 
The stone sidewall on the right side is crumbling and failing at the 
base. This is the wall just downstream of the cut stone wall of the 
spillway. The spillway channel should be concreted in such a way 
that the sidewall foundations will be protected. 

The left sidewall is not as bad as the right sidewall but unless main- 
tenance work is done, the base of this wall will deteriorate also. 

Spillway stoplogs were o. k. and water level in storage was at the top 
of the upper stoplogs. 

The stone masonry wall of the dam itself was in good condition. 

As reported a year ago, the condition of each of the sidewalls down- 
stream of the spillway and the broken spillway channel does not 
endanger the dam itself but should deterioration continue, the small 
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dam could be endangered and the cost of necessary repairs and re- 
construction could be greatly increased* Inexpensive and simple 
repairs now will undoubtedly prevent more extensive and more costly 
repairs at a later date. 

J. E. A. Jensen Dam 



The embankment of this dam was found to be very good as to shape. 
A suitable wild growth of turf is developing on the surface of the 
embankment. Brush has been cut. 

The toe area of the dam was dry except directly at the drawdown 
pipe outlet. Here water was noted to be standing and the amount of 
seepage was negligible. 

The spillway channel located to the left of the dam embankment was 
o. k. There was no debris in the channel and water level in storage 
was at the channel crest. Little or no erosion was noted in the earth 
bottom of the spillway channel. 

The very heavy stone fill at the base of the dam embankment and 
forming the downstream toe was noted to be in good condition. 

This dam has been well maintained this year and in the opinion of 
the undersigned it is safe. 

Respectfully submitted, 




Ge or fife tf„ 'McDonnell 
Coujity Hydraulic Engineer 
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End of Book D25-l~ Dams ~ Hampden County 



